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SECTION I 
GENERAL DESCRIPTION 
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INTRODUCTION. 



1-2. SCOPE. 

This technical manual describes the installation, operation, theory of operation and 
maintenance of the DE-211 and the DE-291 Data Electronics. 



1-3. MODEL DESIGNATIONS. 



DE -211 



Data Electronics* 
Series 200 



L 



Single Speed, Unshared 
7 Track 



DE -291 



Data Electronics - 



Series 200 ■ 



Single Speed, Unshared 
■9 Track 
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PURPOSE AND BASIC PRINCIPLES. 
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PURPOSE. 



The Data Electronics card cage is wired, as shown on the Data Electronics Logic 
Diagram, to accommodate circuit board assemblies which provide the circuitry required to 
read, write, and check digital data. Seven -track tapes are bilaterally interchangeable with 
tapes prepared on IBM 729 tape transports. Nine-track tapes are bilaterally interchangeable 
with tapes prepared per ASCII specifications. 
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BASIC PRINCIPLES. 



The card cage is wired to accommodate circuit boards which will read and write on 
either 7 or 9 tracks. Wiring is also included to accommodate circuit boards which will per- 
form Vertical Parity Check, and Echo and Rate Checks. 

Circuit board assemblies included in the card cage are determined by tape speed, 
bit packing density, number of tracks, error checking options, bidirectional read capability, 
and special features. 
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SPECIAL FEATURES. 



The following special features (SF) are documented in Section VIII of this manual. 



SF1 
SF2 
SF3 
SF4 
SF5 



Special Positive Input/Output Levels (Dual Density). 
Vertical Parity Generate (7 Track) . 
Vertical Parity Generate (9 Track) . 
Longitudinal Parity Check. 
Longitudinal Check Character Generate. 



Addenda, which include special logic diagrams, are prepared to document special 
features not included in this manual. Table 1-1 is a partial list of addenda. 



TABLE 1-1 
DATA ELECTRONICS ADDENDA 



ADDENDUM 


DESCRIPTION 


LOGIC 


3115501 


Special Negative Input/Output Levels 
(Dual Density with Run/Stop Logic) 


3115445 


3115502 


Tri -Density (Run/Stop Logic) 


3115446 


3115503 


Read Only (Dual Density with Run/Stop Logic) 


3115795 


3115758 


Longitudinal Check Character Generate 
(Tri -Density) 


3115757 


3118390 


Special Negative Input/Output Levels 
(Tri -Density with Run/Stop Logic) 


3118323 
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SECTION II 
INSTALLATION 



2-1. 



INTRODUCTION. 



2-2. 



SCOPE. 



This section provides information on unpacking, power requirements, installation 
and cabling. Input signal requirements and output signal characteristics are also described 
in this section. 
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UNPACKING. 



The Data Electronics is installed with the Ampex Tape Transport in the Tape 
Memory System enclosure. When no enclosure is supplied, the Data Electronics is shipped 
in custom designed crating. No special unpacking instructions are required. All equipment 
should be inspected for shipping damage prior to the application of power. 
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POWER REQUIREMENTS. 



Power for the Data Electronics is supplied by the Ampex Logic Power Supply, which 
is a separate assembly. The power supply provides three regulated voltage outputs and two 
unregulated voltage outputs. The power supply requires a maximum input power of 345 watts 
with all outputs at the full load shown on Table 2-1. If the Ampex Logic Power Supply is not 
used, provision must be made to supply the voltages listed in Table 2-1 at the required cur- 
rent and regulation. 

TABLE 2-1 .. 
POWER SUPPLY OUTPUT 



REGULATED VOLTAGE 


CURRENT 


REGULATION 


+12V 
-12V 
- 6V 


+4 . 5 Amp 
-5.0 Amp 
±1.5 Amp 


1% 
1% 

2% 


UNREGULATED VOLTAGE 


CURRENT 


REGULATION 


+24V 
-24V 


+0.1 Amp 
-0.1 Amp 


10% 
10% 
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2-5. INSTALLATION . 

Typical Outline and Installation drawings are provided in the drawing sections of the 
Tape Transport technical manuals. Figure 2-1 shows typical printed circuit board (PCB) 
assembly locations for 7-track and for 9-track Data Electronics. Mnemonic designations, as 
shown on the Logic Diagram, are provided. Table 2-2 lists the coded designation which appears 
on the ejector tab of the PCB's and provides the part numbers according to basic tape speeds. 



2-6. CABLING . 

Cabling diagrams for TM-7211, TM-9211, and TM-11211 Tape Memory Systems are 
provided in the drawing sections of the tape transport technical manuals. The TM-11211 
diagram is also used for TM-12211 systems. Inputs to the system and outputs from the sys- 
tem are connected to the Data Electronics via the connectors on the Input/Output Panel as 
shown in Tables 2-3 and 2-4, respectively. These inputs and outputs supersede those listed 
in the Tape Transport manual. Connections from the read heads are as shown in Table 2-5 
and connections to the write heads in Table 2-6. Table 2-7 lists connections to the Tape 
Transport. Table 2-8 lists connections to the Logic Power Supply. Tables 2-3 through 2-8 
are located at the end of this section. 



2-7. INPUT SIGNAL REQUIREMENTS . 

2-8. INPUT SIGNAL VOLTAGE LEVELS. 

The following signal voltage levels apply to all input signals (the input impedance is 
2300 ±115 ohms returned to -3.8 volts). 

TRUE Level: -12 (+3, -13) volts 

FALSE Level: 0.00 ±1.25 volts 



NOTE 



When non-standard input levels are 
provided, special Input Buffer PCBs 
and wiring changes are required. 



2-9. INPUT SIGNAL TIMING. 

In the following description of input signal timing, transition times are measured 
from the 10-percent point to the 90 -percent point. Signal duration is measured from the 
90-percent point of the leading-edge transition to the 10-percent point of the trailing -edge 
transition. 



2-3 



TABLE 2-2 
PCB PART NUMBERS 



CODE 


DESCRIPTION 


PART NO. 


ECC* 


Error Check 
36/45 ips 
75 ips 
112.5/120/150 ips 


3109872-10 . 

3110558-10 

3110031-10 


EGA.** 


Exclusive OR 


3107274-10 


IBA 


Input Buffer 


3107258-10 


ODA 


Output Driver 


3107259-10 


RAB 


Read Amplifier 
36/45 ips 
75 ips 
112.5/120/150 ips 


3107266-10 
3109991-10 
3110273-10 or 
3118138-01 


RDB*** 


Read Deskew (Read Fwd) 
36/45 ips 
75 ips 
112.5/120/150 ips 


3107269-10 
3109475-10 
3110004-10 


RDC*** 


Read Deskew (Bidirectional) 
36/45 ips 
75 ips 
112.5/120/150 ips 


3109932-10 
3109935-10 
3109936-10 


SGA 


Strobe Generator 
36/45 ips 
75 ips 

112.5/120 ips 
150 ips 


3107057-10 
3109994-10 
3110003-10 
3118218-01 


SLB*** 


Select Logic -B 


3111157-10 


WAB 


Write Amplifier 
36/45 ips 
75 ips 
112.5/120/150 ips 


3112363-10 
3109572-10 
3110002-10 


WPD 


Write Power Gate 


3107268-10 



*The Error Check (ECC) PCB is supplied for the Echo and Rate Check option. 
**Two Exclusive OR (EOA) PCBs are supplied for the Vertical Parity Check option. 
***Read Deskew (RDB) PCBs are replaced by BidirectionaLRead Deskew (RDC) PCBs 
for bidirectional reading. Select Logic (SLB) is supplied for the bidirectional 
read option. 
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2-10. Write Data. (See Figure 2-2.) A minimum interval of 1.5 [isec is required between 
the 90-percent point of the Write Data leading-edge transition and the 10-percent point of the 
next Write Strobe leading-edge transition. 

A minimum interval of 1.5 [isec is required between the 90-percent point of the 
Write Strobe trailing-edge transition and the 10-percent of the next Write Data leading-edge 
transition. 

To write a series of ONE's, the Write Data input may be held at the TRUE level for 
the entire series. 



2-11. Write Strobe . (See Figure 2-2.) The Write Strobe leading (and trailing) edge 
transition time shall not exceed 1.5 [isec. 

The Write Strobe TRUE state must coincide with the Write Data TRUE (or FALSE) 
state for at least 2 \isec. 



2-12. Write Reset . The Write Reset leading (and trailing) edge transition time shall not 
exceed 1.5 [isec. 

The Write Reset signal must remain at the TRUE level for at least 1.5 [isec. 

The Write Reset signal is used to write the longitudinal check character (LCC) at 
the end of each block of data. The LCC resets the NRZ1 write register. 

A minimum interval of 10 (isec/data transfer frequency is required between the 
90-percent point of the Write Reset trailing-edge transition and the 10-percent point of the 
next Write Strobe leading-edge transition. 



2-13. Write Permit . (See Figure 2-3.) The Write Permit leading (and trailing) edge 
transition time shall not exceed 5 jjsec. 

The Write Permit level shall not be changed while the tape is in motion. 

I CAUTION I 

Write Permit should be at the FALSE level 
during Reverse and Rewind operations. 



2-14. Read Permit . The Read Permit leading (and trailing) edge transition time shall not 
exceed 5 (isec. 
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INPUT 
LEVEL 



10% 



WRITE DATA 




90% 



90% 



10% 




FALSE 



- TRUE 



WRITE STROBE 



STOP 



RUN COMMAND*/ STOP 



1.5 

IJSEC 
MIN 



1.5 

USEC 
MAX 




2.0 
USEC 

MIN 



1.5 

US Ed 
MAX 



1.5 

USEC 
MIN 




START 
TIME (MIN) 



FALSE 



TRUE 



FALSE 



RUN COMMAND 



TRUE 



Run Command is Run in Fwd/Rev -Run/ Stop logic systems and 
Forward or Reverse in Fwd/Stop -Rev/Stop logic systems. 

Figure 2-2 
Timing Requirements for Write Data, Write Strobe, and Run/Stop Inputs 
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2-15. HI/LO Density . The HI/LO Density leading (and trailing) edge transition time shall 
be 5 (isec maximum. High density is selected by a TRUE level. The high/low density line 
selects the appropriate timing read circuits. 



NOTE 



This signal is normally supplied 
from the tape transport Operator 
Control Panel. 



2-16. Odd/Even Parity . The Odd/Even Parity leading (and trailing) edge transition time 
shall not exceed 5 (isec. Odd parity is selected by a TRUE level. The Odd/Even Parity line 
is used to select odd or even Read Vertical Parity check. 



2-17. Forward/Reverse . The Forward/Reverse leading (and trailing) edge transition time 
shall not exceed 5 |isec. (See Figure 2-3A.) The Forward mode is active when this line is at 
the TRUE level. Forward/Reverse transitions shall not occur while the tape is in motion. 

A minimum interval of 5 psec is required between a Forward/Reverse transition 
and the Run/Stop transition. 




CAUTION 



Write Permit should be at the FALSE 
level when tape is moving in the Reverse 
direction. 



2-18. Run/Stop . The Run/Stop leading (and trailing) edge transition time shall not exceed 
5 (isec. (See Figure 2-3B.) A TRUE level on this line sets the transport in the Run mode. 

A minimum interval of 5 psec is required between the Forward/Reverse transition 
and the Run command. 

A minimum interval of 2.0 ms is required between a Write Permit transition and 
a Run command. 

A minimum interval equal to the stop time (to allow tape motion to stop) is required 
between the 90-percent point ;of a Stop command transition and a Write Permit transition. 
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INPUT LEVEL 



WRITE PERMIT 



STOP 

KTIME-H 

(MIN) 



RUN/STOP 



FORWARD/ 
REVERSE 



A 



\f 



5USEC 

MIN 



STOP 



5USEC 

MIN 



FWD 



5USEC 

MIN 



/ 



REV 



\ 



jr. 



FALSE 



TRUE 



2 MS 

MIN 



^-.STOP-,4 
TIME 
(MIN) 



\7~~~A 



5USEC 
MIN 



\ 



FALSE (STOP) 



RUN TT — — — TRUE (RUN) 



FALSE (REV) 
TRUE (FWD) 



A. Forward/Reverse -Run/Stop Logic 



WRITE PERMIT 



FORWARD/STOP 



lJ" 



REVERSE/STOP 



STOP 



5USEC| 
MIN 



. STOP TIME . 
(MIN) 



\ 



STOP 
TIME 
(MIN) 



2 MS 

MIN 



\ / 

Vrev^ . 



5USEC 
MIN 



STOP 



Vwd/ \ +- 



STOP 

"time" 

(MIN) 



£. 



INPUT LEVEL 

FALSE 
TRUE 

FALSE (STOP) 
TRUE (FWD) 

FALSE (STOP) 
TRUE (REV) 



B. Forward/ Stop -Reverse/Stop Logic 



Figure 2-3 
Timing Requirements for Write Permit, Forward/ Reverse, 
Run/Stop, Forward/Stop, and Reverse/Stop Inputs 
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2-19. Forward/Stop (Option ). The Forward/Stop leading (and trailing) edge transition time 
shall not exceed 5 ^sec. (See Figure 2-3B.) The Forward mode is active when this line is at 
the TRUE level. 

A minimum interval of 2.0 ms is required between a Write Permit transition and a 
Forward command. 

A minimum interval equal to the stop time (to allow tape motion to stop) is required 
between the 90 -percent point of a Stop command transition and a Write Permit transition. 



2-20. Reverse/Stop (Option) . The Reverse/Stop leading (and trailing) edge transition time 
shall not exceed 5 (isec. (See Figure 2-3B.) The Reverse mode is active when this line is at 
the TRUE level. A minimum interval equal to the stop time (to allow tape motion to stop) is 
required between the 90 -percent point of a stop command transition and a Write Permit tran- 
sition. 



^ ^^ 




CAUTION 



Write Permit should be at the FALSE 
level when tape is moving in the Reverse 
direction. 

2-21. Rewind . The Rewind leading (and trailing) edge transition time shall not exceed 5 
|jsec. The Rewind signal shall remain at the TRUE level for at least 5 [isec. Rewind opera- 
tion is initiated by the negative -going transition. 



2-22. Rewind and Lockout. The Rewind and Lockout leading (and trailing) edge transition 
time shall not exceed 5 |isec. The Rewind and Lockout signal shall remain at the TRUE level 
for at least 5 psec. Rewind and lockout operation is initiated by the negative -going transition. 



2-23. OUTPUT SIGNAL CHARACTERISTICS . 

2-24. OUTPUT SIGNAL VOLTAGE AND CURRENT LEVELS. 

TRUE Level: -11.5 (+2.5, -0.5) volts; 5 ma maximum from the load 
FALSE Level: 0.00 ±1.25 'volts; 5 ma maximum to the load 



NOTE 



When non-standard output levels are 
provided, special Output Driver PCBs 
and wiring changes are required. 
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2 - 25 . OUTPUT SIG NAL TIMING . 

In the following description of output signal timing, transition times are measured 
from the 10-percent point to the 90-percent point. Signal duration is measured from the 90- 
percent point on the leading edge transition to the 10-percent point on the trailing edge tran- 
sition. Maximum leading edge displacement between Read Data, Read Clock, and Vertical 
Parity Error outputs is 0.3 |isec maximum. 

The trailing edge transition times may be affected by the external load circuits. 



2-26. Read Data . The Read Data leading edge transition time is 0.30 \i sec maximum. 
The trailing edge transition time is 0.30 [isec. Signal duration is from 0.9 [isec minimum 
to 1.5 |isec maximum. 



2-27. Read Clock . The Read Clock leading edge transition time is 0.30 \isec maximum. 
The trailing edge transition time is 0.30 |isec. Signal duration is from 0.9 \isec minimum 
to 1.5 jisec maximum. 



2-28. Vertical Parity Error (Option ) . The Vertical Parity Error leading edge transition 
time is 0.30 (isec maximum. The trailing edge transition time is 0.30 [isec maximum. 
Signal duration is from 0.9 |isee minimum to 1.5 |jsec maximum. 



2-29. Write Check Error (Option) . The Write Check Error leading edge transition time 
is 0. 30 \isec maximum. The trailing edge transition time is 0. 30 \isec maximum. Signal 
duration is from 0.5 jjsec minimum to 5.3 \isec maximum. 



2-30. Write Enable Status . Three lines are provided to indicate the state of the write 
permit relay on the Data Electronics Write Power Gate PCBA. When a file -protect condition 
exists, the write permit relay is deenergized and the Write Enable Status (C) line is con- 
nected to the Write Enable Status (NC) line. When a write enable condition exists, the write 
permit relay is energized and the Write Enable Status (C) line is connected to the Write 
Enable Status (NO) line. 



2-31. LP Error (Special Feature ). The LP Error leading edge transition time is 0.30 (isec 
maximum. The trailing edge transition time is 0.3 |isec maximum. A TRUE level pulse on 
the LP Error line indicates that a longitudinal parity error was detected in the last data block 
read. 
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2-32. TAPE TRANSPORT STATUS OUTPUTS. 

Tape transport status output levels are -11.5 (+2.5, -0.5) volts (5 ma maximum 
from the load) and 0.00 ±1.25 volts (5 ma maximum to the load) for TRUE and FALSE, 
respectively, unless otherwise indicated. The status outputs are active in the remote mode 
only. 



2-33. Beginning -of -Tape (BOT ). A TRUE level on the BOT line indicates that the BOT tab 
is being sensed by the photosense assembly. 



2-34. End-of-Tape (EOT) . A TRUE level on the EOT line indicates that the EOT tab is 
being sensed by the photosense assembly. 



2-35. High/Low Density Status . The High/Low Density Status line acknowledges the 
density select level. A TRUE level indicates that high density has been selected. A FALSE 
level indicates that low density has been selected. 



2-36. Ready. A TRUE level on the Ready line indicates that all tape transport interlocks 
are closed and the transport is ready for remote operation. 



2-37. Rewinding . A TRUE level on the Rewinding line indicates that the rewind operation 
is being performed. 



2-38. Unit Select . A TRUE level on the Unit Select line indicates that the tape transport 
has been selected by a TRUE level at the Select input (when a single tape transport is used, 
the Select line is returned to -12 volts in the Data Electronics, thus providing a TRUE Select 
level at all times). 



2-39. Select and Remote Indicator . This line is driven by a line driver returned to 
ground. The line driver must be terminated with an indicator lamp returned to -12 volts 
(this is normally done by an indicator lamp in the Operator Control Panel of the Tape Trans- 
port). When so terminated, the line driver output is 0.0 ±1.5 volts when the Unit Select 
status line is at the TRUE level; the line driver output is 125 ohms returned to ground when 
the Unit Select status line is at the FALSE level. 



2-11 



TABLE 2-3 

SYSTEM INPUT CONNECTIONS 

(TYPICAL) 



INPUT/OUTPUT PANEL 


INPUT 


DATA ELECTRONICS 


CONNECTOR J4 PIN NO. 


SIGNAL 


CONNECTOR J5 PIN NO. 


e 


Fwd/Rev (or Rev/Stop) 


26 


1 


Odd/Even Parity 


24 


f 


Rewind Command 


28 


Z 


Rewind and Lockout 


27 


d 


Read Permit 


10 


Y 


Run/Stop (or Fwd/Stop) 


25 


c 


Write Permit 


21 


X 


Write Reset 


9 


W 


Write Strobe 


8 


C 


Write Track 1 


1 


D 


Write Track 2 


2 


E 


Write Track 3 


3 


F 


Write Track 4 


4 


M 


Write Track 5 


5 


N 


Write Track 6 


6 


P 


Write Track 7 


7 


R 


Write Track 8 


22 


s 


Write Track 9 


23 


G 


Spare 


31 


j 


Spare 


39 


k 


Spare 


40 


A 


Ground 


11 


B 


Ground 


12 


H 


Ground 


13 


J 


Ground 


14 


K 


Ground 


15 


L 


Ground 


16 


T. 


Ground 


17 


U 


Ground 


18 


v 


Ground 


19 


a 


Ground 


35 


b 


Ground 


36 


g 


Ground 


29 


h 


Ground 


30 


m 


Shield Ground 


20 
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TABLE 2-4 
SYSTEM OUTPUT CONNECTIONS 
(TYPICAL) 



INPUT/OUTPUT PANEL 


OUTPUT 


DATA ELECTRONICS 


CONNECTOR J5 PIN NO. 


SIGNAL 


CONNECTOR J4 PIN NO. 


W 


Beginning - of -Tape 


21 


X 


End-of-Tape 


22 


e 


High/Low Density Status 


25 


R 


Read Clock 


8 


C 


Read Track 1 


1 


D 


Read Track 2 


2 


E 


Read Track 3 


3 


F 


Read Track 4 


4 


M 


Read Track 5 


5 


N 


Read Track 6 


6 


P 


Read Track 7 


7 


G 


Read Track 8 


9 


d 


Read Track 9 


10 


Z 


Ready- 


24 


Y 


Rewinding 


23 


k 


Unit Select 


32 


1 


Select and Remote Indicator 


33 


h 


Vertical Parity Error* 


27 


c 


Write Check Error* 


29 


V 


Write Enable Status (C) 


38 


b 


Write Enable Status (NC) 


40 


a 


Write Enable Status (NO) 


39 


J 


Spare (or LP Error**) 


28 


■f 


Spare 


26 


A 


Ground 


11 


B 


Ground 


12 


H 


Ground 


13 


J 


Ground 


14 


K 


Ground 


15 


L 


Ground 


16 


S 


Ground 


17 


T 


Ground 


18 


U 


Ground 


19 


g 


Ground 


31 


m 


Shield Ground 


20 



"Spare when option is not supplied. 

"With Longitudinal Parity Check special feature. 



2-13 



TABLE 2-5 
DATA ELECTRONICS- TO READ HEAD INTERCONNECTIONS 



DATA ELECTRONICS 
Jl PIN NO. 


READ HEAD 
Jl PIN NO. 


SIGNAL 
DESCRIPTION 


2 
12 


A 
D 


Read Track 1 
Read Track 1 


23 
33 


H 
L 


Read Track 2 
Read Track 2 


4 
14 


P 
T 


Read Track 3 
Read Track 3 


25 
35 


W 
Z 


Read Track 4 
Read Track 4 


6 
16 


a 
X 


Read Track 5 
Read Track 5 


27 

37 " 


U 
R 


Read Track 6 
Read Track 6 


8 
18 


M 
J 


Read Track 7 
Read Track 7 


29 
39 


E 
B 


Read Track 8 
Read Track 8 


21 
31 


c 

F 


Read Track 9 
Read Track 9 


' 9 

22 


c 

__* 


Head Ground 
Shield Ground 



* Shield ground terminated at the read head with lug El, which is 
attached to chassis ground near the read head. 
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TABLE 2-6 
DATA ELECTRONICS TO WRITE HEAD INTERCONNECTIONS 



DATA ELECTRONICS 
J7 PIN NO. 


WRITE HEAD 
J2 PIN NO. 


SIGNAL 
DESCRIPTION 


2 
12 
22 


A 
D 


Write Track 1 
Write Track 1 
Shield Ground 1 


23 
33 
13 


H 
L 


Write Track 2 
Write Track 2 
Shield Ground 2 


4 

14 
24 


P 

T 


Write Track 3 
Write Track 3 
Shield Ground 3 


25 
35 
15 


W 
Z 


Write Track 4 
Write Track 4 
Shield Ground 4 


6 
16 
26 


a 
X 


Write Track 5 
Write Track 5 
Shield Ground 5 


27 
37 
17 


U 
R 


Write Track 6 
Write Track 6 
Shield Ground 6 


8 

18 
28 


M 
J 


Write Track 7 
Write Track 7 
Shield Ground 7 


29 
39 
19 


E 
B 


Write Track 8 
Write Track 8 
Shield Ground 8 


21 
31 
11 


C 
F 


Write Track 9 
Write Track 9 
Shield Ground 9 


20 
30 
40 


b 
d 


Erase Head Power 
Erase Head Return 

Shield Ground Erase Head 


10 
9 


S 

c* 

** 


Write Power (Head CT) 
Head Ground 
Common Shield 



*Head ground also terminated at the write head with lug El, which is attached to chassis 
ground near the write head. 
**Common shield terminated at the write head with lug E2, which is attached to terminal 
E2 near the write head. 
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TABLE 2-7 
DATA ELECTRONICS TO TAPE TRANSPORT INTERCONNECTIONS 









TM-ll/TM-12 








CONTROL 


DATA ELECTRONICS 


SIGNAL 


TM-7/TM-9 


ELECTRONICS 


J6PINNO. 


DESCRIPTION 


J10 PIN NO. 


J4 PIN NO. 


6 


Beginning -of -Tape (-) 


6 


11 


8 


End -of -Tape (-) 


8 


12 


1 


Forward/Reverse (-/+)* 


1 


14 


7 


High/Low Density ( -/+) 


7 


7 


19 


High/Low Density Status (-/+) 


19 


3 


10 


Ready (-) 


10 


2. 


4 


Rewind and Lockout ( -) 


4 


9 


3 


Rewind Command (-) 


3 


8 


9 


Rewinding ( -) 


9 


1 


2 


Run/Stop (-/+)** 


2 


15 


5 


Select (-) 


5 


4 


18 


Select and Remote Indicator (+) 


18 


6 


14 


Unit Select (-) 


14 


5 


15 


Write Enable Switch/Relay (C) 


15 


18 


16 


Write Enable Switch/Relay (NC) 


16 


17 


ly*** 


Write Enable Switch/Relay (NO) 


17 


19 


n 


Ground 


11 


13 


12 


Ground 


12 


16 


13 


Ground 


13 


10 


20 


Shield Ground 


20 


20 



*Reverse/Stop (-/+) when Fwd/Stop -Rev/Stop logic is supplied. 
** Forward/Stop (-/+) when Fwd/Stop -Rev/Stop logic is supplied 
**-*Pin 17 of J6 is returned to ground in the Data Electronics 
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TABLE 2-8 
DATA ELECTRONICS TO POWER SUPPLY INTERCONNECTIONS 



DATA ELECTRONICS 
TS1 TERMINAL NO. 


LOGIC POWER SUPPLY 
TS1 TERMINAL NO. 


VOLTAGE 


1 
2 


6 

8 


+12 VDC (Regulated) 
Ground 


3 
4 


10 
12 


-6 VDC (Regulated) 
Ground 


5 
6 


2 

4 


-12 VDC (Regulated) 
Ground 


7 
8 


13 

14 


+24 VDC (Unregulated) 
Ground 


9 
10 


15 
16 


-24 VDC (Unregulated) 
Ground 
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SECTION III 
OPERATION 



3-1. INTRODUCTION . 

This section briefly describes the operation of the Data Electronics. 



3-2. OPERATING MODES. 



The Data Electronics is capable of operating in three different modes: write check, 
write only, and read only. The operating mode is determined by the level of the Read Permit 
and Write Permit input signals. 



3-3. WRITE CHECK MODE. 

In the Write Check Mode, information is read immediately after it is written. To 
operate in the Write Check Mode, Write Permit and Read Permit inputs must be TRUE. 



3 -4 . WRITE ONLY MODE . 

In the Write Only Mode, information is written but reading does not occur. To 
operate in the Write Only Mode, Write Permit input must be TRUE and Read Permit input 
must be FALSE. 



3-5. READ ONLY MODE. 

In the Read Only Mode, information is read, but writing does not occur. To 
operate in the Read Only Mode, Read Permit input must be TRUE and Write Permit input 
must be FALSE. 



3-6. WRITE SIGNAL CONDITIONING , 

Writing of data is accomplished on seven (or nine) tracks. In the following 
description of write signal conditioning, the operation of only one track is discussed. Each 
input signal is conditioned by an input buffer. 
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3-7. 



WRITE DATA. (See Figure 3-1.) 



Data is written when the Write Data input is strobed through an AND gate by the 
Write Strobe and fed, via an OR gate, to the Write Deskew single -shot delay. Write Head 
gap-to-gap static skew is compensated for by the single-shot delay. The deskewed Write 
Data signal is fed to the write register. Write Permit is comprised of the ANDed Write 
Permit and Run inputs. The write register controls the direction of current flow in the write 
head. 
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WRITE POWER. 



When the Write Permit signal is TRUE and a Write Enable Ring is in place, power 
is supplied to the Write and Erase Heads through the Write Power Gate. 



3-9. 



WRITE RESET. 



The Write Reset signal is ANDed with the Set status output of the NRZ Write Register 
and is then fed to the NRZ Write Register flip-flops via the OR gate and the single -shot delay. 
The Write Reset line is used to write the Longitudinal Check Character (LCC) at the end of 
each block of data. The LCC is used to reset the NRZ register, resulting in an even number 
of flux reversals (ONEs) in each track of the block. 
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Figure 3-1 
Write Signal Conditioning, Block Diagram 
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READ SIGNAL CONDITIONING. 



Reading of data is accomplished on seven (or nine) tracks. In the following 
description of read signal conditioning, only one track is discussed. 



3-11. READ DATA. (See Figure 3-2.) 

The signals from the Read Head are amplified by the Read Amplifier and fed to the 
peak detector circuit on the Read Deskew PCBA. The peak detector generates positive pulses, 
corresponding in time to the peaks of the analog Read Head signals. The peak detector clip- 
ping level is established as a function of Write Permit. 

The Read Data from the peak detector is fed to the Read Deskew single-shot delay. 
Read head gap-to-gap static skew is compensated for by the single -shot delay. The deskewed 
Read Data signal is fed to the Read Register. Bi-directional Read Deskew circuits are avail- 
able as an option. 

When a Read Permit signal is present, the Read register assembles the deskewed 
Read Data signals within each character frame and drives the data output drivers. 



3-12. 



STROBE GENERATION. 



The Strobe Generator provides the Strobe signal for the Read Data and Read Parity 
Error AND gates, and the Read Clock signal to the Read Clock output driver. 
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Figure 3-2 
Read Signal Conditioning, Block Diagram 
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3-13. ERROR CHECKING. 



3-14. 



VERTICAL PARITY CHECK. 



The vertical parity check circuits generate an Error signal when the parity of the 
read register does not correspond to the status of the Odd/Even Parity input. In the Read 
Only Mode, the Error output is provided at the Vertical Parity Error output. In the Write 
Check Mode, the error indication is provided at the Vertical Parity Error output and at the 
Write Check Error output 



3-15. 



RATE CHECK. 



The rate check circuit generates a Write Check Error output when the time interval 
between successive characters is below a design threshold. , 



3-16. ECHO CHECK. 

In ORed Clock systems, at least one Write Amplifier flip-flop must change state 
after each Write Strobe. The echo check circuits generate a Write Check Error output when 
none of the Write Amplifiers change state after receipt of a Write Strobe. 
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Figure 3-3 
Error Check Circuits, Block Diagram 
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SECTION IV 
THEORY OF OPERATION 



4-1. 



INTRODUCTION. 



This section includes the theory of operation of the data electronics and an intro- 
duction to the graphic symbols used in the logic diagrams. The theory of operation descrip- 
tion comprises input/output interface, write logical sequence, read logical sequence, and 
error check functions. 



4-2. 



LOGIC DIAGRAMS. 



The data electronics logic diagrams are located at the end of Section VII. Graphic 
symbols used in the logic diagrams comply with Military Standard MIL-STD-806B, except 
that squares and rectangles are used interchangeably for special circuits. 



4-3. Logic Element Identification . Identification of a logic element is accomplished by 

the graphic symbol and the notations within and adjacent to the symbol. (See Figure 4-1.) 
The mnemonic (top) designation within the symbol identifies the printed circuit board (PCB) 
type. The alphanumeric (bottom) designation within the symbol identifies the physical 
location of the PCB in the data electronics card cage. Dashed lines indicate internal connec- 
tions on the PCB. Numbers adjacent to the 
logic element indicate the PCB pin number 
for the connecting signal line. 



4-4. 



State Indicators. A state indicator 



(small circle) at the input to any logic 
element indicates that the relatively -low 
level of the input signal activates that 
function of the logic element. A state indi- 
cator at the output of any logic element 
indicates that the output level of the acti- 
vated function is relatively low. 



4-5. Signal Callouts . Signal callouts 
in the data electronics logic diagrams show 
the TRUE (active) state of the signal. 
Write Permit (-) indicates that Write Permit 
is TRUE when the Write Permit (-) signal 
is relatively low. Read Strobe (+) indicates 



DASHED LINE 
INDICATES 
CIRCUIT ON 
PCB 




PCB PIN NUMBER 



SOLID LINE 
INDICATES 
CIRCUIT 
EXTERNAL 
TO PCB 



MNEMONIC 
DESIGNATION 
OF PCB TYPE 
(WRITE AMPLIFIER) 

CIRCUIT 

IDENTIFICATION 

(SINGLE-SHOT) 



PCB LOCATION 



Figure 4-1 
Typical Logic Symbol 
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that Read Strobe is TRUE when the Read Strobe (+) signal is relatively high. Run/Stop (-/+) 
indicates Run (-) is TRUE when the Run/Stop (-/+) signal is relatively low and Stop (+) is 
TRUE when the signal is relatively high. 



4-6. Signal Flow Direction . Direction of signal flow is indicated by logic symbol 
orientation. Inputs to a circuit are from the left and outputs are from the right. 

Signal flow other than from left to right is indicated by directional arrowheads on 
the signal lines. 



4-7. INPUT/OUTPUT INTERFACE . 



4-8. GENERAL. 

Most of the signals used in the data electronics logic circuits are binary. Where 
binary levels are used, one of the two levels is a 0.0 ±0.5 volt level. The second level is 
generally a -6 volt level. In some circuits, -12 volt, +6 volt, or +12 volt levels are used. 
When the binary levels are and -6 or and -12; the volt level is relatively high and is 
therefore termed positive (+), the -6 volt and -12 volt levels are relatively low and are there- 
fore termed negative (-). When the binary levels are and +6 or and +12; the volt level 
is relatively low and is therefore termed negative (-), the +6 volt and +12 volt levels are 
relatively high and are therefore termed positive (+). 

Input buffers are used in the input interface to condition the system input signals to 
the logic levels required by the data electronics circuits. Output drivers are used in the out- 
put interface to condition the data electronics output signals to the levels required for the 
system output signals. 



4-9. INPUT BUFFERS (TYPICAL). 

The system input line to each input buffer is returned to ground through a line ter- 
minating resistor. Each system input signal level is compared with a fixed reference voltage 
in transistor gate circuits on the input buffer PCB. When the level of an input signal exceeds 
the gate threshold level established by the reference voltage, the output of the input buffer 
circuit is switched from one binary logic level to the other. When the system input signal 
level falls below the gate threshold level, the output of the input buffer is switched back to the 
other binary logic level. The input buffers provide high -noise -immunity inputs for the system. 

The conditioned outputs from the input buffers are applied to the data electronics 
logic circuits. 
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4-10. OUTPUT DRIVERS (TYPICAL). 

The output drivers for the data electronics are located on the output driver PCB 
assemblies. NAND gate/drivers are used in each output driver circuit. The NAND gates 
provide for read strobe control of the system read data outputs and for inhibit of other 1 
system outputs when required. The NAND gates are enabled by relatively-high level (or 
open circuit) inputs. 



4-11. WRITE LOGIC SEQUENCE, 



4-12. WRITE DATA. 

A TRUE (low level) Write Data signal at pin 12 of the write amplifier data input 
AND gate enables the AND gate. A Write Strobe pulse coincidental with the TRUE Write 
Data signal produces a negative -going pulse at the output of the AND gate. The negative - 
going pulse is applied through a NOR gate to the input of the Write Deskew single -shot delay. 
The positive -going pulse from the NOR gate triggers the single -shot delay, which produces 
a positive -going pulse. The width of the single -shot delay pulse is adjustable and is set to 
compensate for the gap-to-gap misalignment (static skew) of the write heads. 

The negative -going trailing edge of the single -shot delay pulse triggers the Write 
Register flip-flop and the flip-flop changes state. When the flip-flop changes state, the 
direction of current flow through the write head is reversed, which causes the polarity of 
the head magnetic flux to reverse. The flux polarity change is impressed on the tape and 
is interpreted as a logical ONE during the read function. 



4-13. WRITE RESET. ; 

The Write Reset signal is used to reset the Write Register flip-flops and to generate 
the LPC character. The Write Register flip-flops are in the reset state at the start of each 
block of write data. If an odd number of data bits are written on any one track, that Write 
Register flip-flop is in the set state after the last data bit of the block is written. A low 
level status signal from the set flip-flop enables the Write Amplifier reset AND gate. The 
Write Reset pulse produces a negative -going pulse at the output of the reset AND gate. The 
negative -going pulse is applied through the NOR gate to the input of the Write Deskew single - 
shot delay and causes a ONE to be written as previously described for the Write Data input. 
The Write Register flip-flop is then in the reset state. 

The reset of the flip-flops generates the LCC which provides an even number of 
data bits in each track of a data block. 
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4-14. WRITE REGISTER DC RESET. 

The Write Permit signal input is inverted and NANDed with the inverted Run/Stop 
signal input (or with the inverted Fwd/Stop signal input in Fwd/Stop -Rev/Stop logic systems). 
The NAND gate is located on the strobe generator PCB. When either the Write Permit signal 
or the Run/Stop (or Fwd/Stop) signal is at the FALSE (high) level, the output of the NAND 
gate is at the low level. The low level output from the NAND gate DC resets the Write 
Register flip-flops and holds the flip-flops in the reset state. 



4-15. TEST DESKEW. 

A negative -going Test Deskew pulse train applied at test point TP1 of the Data Elec- 
tronics is applied through the Write Amplifier NOR gates to the inputs of the Write Deskew 
single -shot delays. The pulses cause all ONEs to be written as previously described for the 
Write Data input. The Test Deskew input is used during off-line Write Deskew adjustment 
procedures. The Write Reset and the Write Strobe inputs must be FALSE when the Test 
Deskew input is used. 



4-16. WRITE HEAD POWER. 

Write Head Power is furnished by the Write Power Gate. When the Write Permit 
input is at the TRUE level and a write enable ring is in place in the file reel, +10 volt power 
is supplied to the write heads from the write power gate PCB through pins 28, 29, and 30. 
The write power relay on the write power gate PCB is energized when the write enable ring 
is sensed by the write enable switch assembly on the tape transport. 



4-17. READ LOGICAL SEQUENCE. 



4-18. READ PERMIT. 

Read Permit TRUE enables the read strobe generator circuits. Read Permit FALSE 
DC resets the read register flip-flops and holds the flip-flops in the reset state. 



4-19. READ DATA. (See Figure 4-2.) 

Flux transitions (written ONEs) on the tape are sensed by the read heads as bipolar 
analog Read Data signals. The Read Data signals from each read head are amplified in a 
three-stage differential voltage amplifier on the associated read amplifier PCB assembly and 
then applied to a differential voltage amplifier on the associated read deskew PCB assembly. 
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*The read amplifier data outputs are caused by flux reversals on the tape 
which are sensed by the read heads . Flux reversals on the tracks are 
written coincidentally; the time displacement shown (read head static 
skew) is caused by gap-to-gap misalignment of the read heads. 



Figure 4-2 
Read Deskew Timing 
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The differential output from the amplifier on the read deskew PCB assembly is 
clipped in a clipping stage at the input of the peak detector circuit. The clipping level is 
established by the clipping bias generated on the strobe generator PCB assembly and is 
selected by the Write Permit signal. The clipping bias level is higher when Write Permit 
is TRUE. 

The clipped analog Read Data signal is applied to the peak detector circuit which 
produces a positive -going pulse at the positive or negative peaks of the signal. The leading 
edge of the peak detector output pulse is coincident with the detected peak. The positive- 
going pulse triggers the Read Deskew single-shot delay, which produces a negative -going 
pulse. The width of the single -shot delay pulse is adjustable and is preset to compensate 
for the gap-to-gap misalignment (static skew) of the read heads. Two pulse widths are set 
for bidirectional read systems; the forward deskew pulse width is selected when the Forward/ 
Reverse (or Forward/Stop) input is TRUE, the reverse deskew pulse width is selected when 
the Forward/Reverse (or Forward/Stop) input is FALSE. 

The positive -going trailing edge of the single -shot delay pulse sets the Read Register 
flip-flop and the Read Data output at pin 32 of the read deskew PCB goes to the TRUE (high) 
level. The Read Data output is applied to one input of a NAND gate driver circuit and enables 
the NAND gate. A Read Strobe (4-) pulse coincidental with the TRUE Read Data signal pro- 
duces a negative -going pulse at the output of the NAND gate driver. The negative -going pulse 
is a TRUE Read Data output representing a ONE sensed from the tape. 

The Read Register flip-flop is reset by the positive -going trailing edge of the Read 
Strobe (-) pulse. 



4-20. READ STROBE. 

The Read Strobe (+) and Read Strobe (-) pulses are generated on the strobe generator 
PCB assembly. The positive -going trailing edge of each Read Deskew single -shot delay pulse 
is coupled through an associated inverter driver stage to produce a negative -going OR Clock 
pulse. The OR Clock pulses are applied to one common input of an AND gate on the strobe 
generator PCB. The other input to the AND gate is the Read Permit signal. When Read 
Permit is at the TRUE (low) level, the OR Clock pulses are passed through the AND gate. 
The first OR Clock pulse through the AND gate triggers the Read Strobe single -shot delay, 
which produces a negative -going pulse. The width of the single -shot delay pulse is adjust- 
able and is preset to approximately one -half the character frame time, less the read strobe 
pulse time. Two single -shot delay pulse widths are preset: one for the high density packing 
rate, the other for the low density packing rate. Selection of the pulse width is accomplished 
by switching circuits on the write power gate PCB. When the HI/LO Density line is at the low 
level, the High Density pulse width is selected. When the HI/LO Density line is at the high 
level, the Low Density pulse width is selected. 

The positive -going trailing edge of the Read Strobe single -shot delay pulse is 
coupled to a pulse generator circuit which then generates the positive -going Read Strobe (+) 
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pulse. The pulse width of the Read Strobe (+) pulse is approximately one microsecond. The 
Read Strobe (+) pulse is inverted through an inverter stage to produce the Read Strobe (-) 
pulse. 



4-21. ERROR CHECK OPTIONS . 

Error check options consist of Vertical Parity Check, Rate Check, and Echo Check. 
(See The Data Electronics Logic Diagrams in Section VII.) 



4 -22 . VERTICAL PARITY CHECK . 

Vertical Parity is checked during both Read Only and Write Check modes of operation 
by a continuous frame -by -frame check of the contents of the read register. A parity-select 
level from the customer selects either odd or even parity check. Odd parity requires an odd 
number of logical ONEs be recorded in every character frame. Even parity requires an even 
number of logical ONEs in every character frame . A Vertical Parity Error exists when an 
extra (or missing) logical ONE is detected. 

Numerical values in parenthesis in the following circuit description refer to 9 -track 
systems. The Odd/Even Parity Select line and the complementary outputs of the Read Register 
flip-flops are applied to the inputs of the parity checking circuit on the Exclusive OR PCB 
assembly. Eight Exclusive OR gates are used for 7-track systems, nine for 9-track systems. 
Each gate compares two inputs and produces a high level output when the logic levels of the 
inputs are dissimilar. Seven (or nine) Read Data (-) lines from the Read Register flip-flops 
and the Odd/Even Parity Select line are applied to four (or five) of the Exclusive OR gates. 
The outputs of the four gates are applied in pairs to the following two Exclusive OR gates, the 
outputs of which are compared by a single gate. The output of the single gate is compared 
in a final Exclusive OR gate with a fixed low level input (in 9-track systems, the output of the 
fifth input Exclusive OR gate is compared with the output of the single gate in the final Exclu- 
sive OR gate). The output of the final gate is ANDed with the Read Strobe (+) pulse in a NAND 
gate driver. If a vertical parity error is sensed, a negative -going Vertical Parity Error pulse 
is produced at the output of the NAND gate driver and is transmitted to the customer via the 
system output connector. 



4-23. RATE CHECK. 

Rate Check is performed only during the Write/Check mode. A Rate error pulse is 
generated when the interval between successive Read Strobe (-) pulses decreases to 

f\ fr-i \ ; 

(tape speed in ips) (high bit packing density) 
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The Rate Check circuit is located on the error check PCB and operates in the follow- 
ing manner. (See Figures 4-3 and 4-4.) The Read Strobe (-) pulse triggers single -shot 
delay A which produces a negative -going pulse. The positive -going trailing edge of the single- 
shot delay A pulse triggers single -shot delay B, which produces a negative -going pulse. The 
next arriving Read Strobe (-) pulse retriggers single -shot delay A and also is ANDed with the 
output of single-shot delay B. If the Read Strobe (-) pulse and the output pulse from single- 
shot delay B are coincident, a rate error pulse is generated. 



4-24. ECHO CHECK. 

An Echo output is generated by each Write amplifier whenever the amplifier changes 
state and reverses the Write head coil current. The Echo output is a positive -going pulse 
derived from the induced EMF generated by the Write head inductance when the write head 
coil current reverses. 

In ORed Clock systems/ the data that is written must cause at least one head driver 
to change state in each frame. The Echo output of each Write amplifier is ORed with the 
Echo outputs of all other Write amplifiers to generate an ORed Echo output. The ORed Echo 
output occurs if any Write amplifier changes state during the frame interval. If no ORed 
Echo occurs during the frame, a malfunction in the Write circuits is indicated and an Echo 
error pulse is generated by the Echo Check circuits. 

The Echo error pulse is generated in the following manner. (See Figures 4-5 
and 4-6.) The Write Strobe triggers the single-shot delay and the leading edge of the single- 
shot delay pulse sets the flip-flop. The Write Strobe holds the AND gate FALSE for the 
strobe duration to prevent any output from the AND gate during the period that the single -shot 
delay and flip-flop are going TRUE. The AND gate is also held FALSE by the single -shot 
delay pulse for the duration of its delay. The Echo input must occur sometime after the Write 
Strobe and within the duration of the single -shot output. The Echo input resets the flip-flop. 
If no Echo input occurs, the flip-flop remains set at the end of the single -shot delay pulse 
and the output of the AND gate goes TRUE, indicating an Echo Error. 



4-25. WRITE /CHECK ERROR. 

The Vertical Parity Check output, Rate Check output, and Echo Check output are 
ORed together. The occurence of any error triggers a pulse generator circuit, which pro- 
duces a negative -going 1 microsecond error pulse. The error pulse is ANDed with Write 
Permit. If the Write Permit is TRUE, a negative -going Write Check Error pulse is pro- 
duced at the output of the AND gate driver and is transmitted to the customer via the system 
output connector. 
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Figure 4-3 
Rate Error Check, Block Diagram 
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Figure 4-4 
Rate Error Timing 
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Echo Check, Block Diagram 
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Figure 4-6 
Echo Check Timing 
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SECTION V 
MAINTENANCE 



5-1. 



INTRODUCTION. 



This section contains adjustment procedures and troubleshooting techniques for the 
data electronics. Tape transport maintenance is included in the Tape Transport technical 
manual . 



5-2. TEST EQUIPMENT. 

Table 5-1 lists the required test equipment. 



TABLE 5-1 
REQUIRED TEST EQUIPMENT 



EQUIPMENT 


RECOMMENDED TYPE 
OR EQUIVALENT 


Voltmeter 

Alignment Master Tape 

Oscilloscope 

Preamplifier 
Square Wave Generator 


Hewlett-Packard HP 412A 
Ampex 750-238 
Tektronix 535 
Tektronix CA 
Hewlett-Packard HP 211 



5-3. ADJUSTMENT SCHEDULE . 

Adjustments are made by Ampex prior to the shipment of equipment. Further 
adjustments are not normally required unless components are interchanged or replaced. 
Verify adjustments every 500 hours of operation to maintain maximum data reliability. 
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5-4. ADJUSTMENT PROCEDURES . 

Tape transport and power supply adjustments must be verified before data electronics 
adjustments are made. Due to the interrelationship between circuit functions, data electronics 
adjustments must be made in the following sequence. 

1. Clipping Level 

2. Read Deskew 

3. Write Check 

4. Write Deskew 

5 . Read Strobe Delay 

6. Rate Check Reference Time* 




CAUTION 



An insulated blade screwdriver is recommended 
for making adjustments to prevent accidental 
shorting of components. 



The following preliminary checks should be made before any read deskew, write 
deskew, or read strobe adjustments are made. Verify that the tape path is clean and free 
of any restrictions to tape movement. TM-11 and TM-12 tape transports only: In new 
installations or where the tape guides have been replaced, ensure that the top flanges (caps) 
on the spring-loaded tape guides are in contact with the center sleeves of the guides. If the 
attaching screws of the top flanges must be tightened to bring the flanges in contact with the 
sleeves, a torque driver should be used and the screws tightened to 2.5 to 3.0 inch-pounds 
of torque . 

If adjustments are to be made off line, use Alternate Adjustment Procedure. (Refer 
to paragraph 5-11.) 



5-5. CLIPPING LEVEL. 

The bias setting adjustment on the Strobe Generator card determines the clipping 
level. In the Read Only Mode, the clipping level is set at 20 percent. In the Write Check 
Mode, the clipping level is set at 40 percent. These percentages refer to the base-to-peak 
amplitude of the signal into the peak detector. 

Step 1 : Connect the voltmeter negative lead to pin B8-32 (clip level output) and 

the positive lead to TS1-3 (-6 volt reference). 

'^Required only when the optional write check 
circuits are used in the data electronics. 
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Step 2 : With power ON, select Remote Mode at the Operator control panel (OCP). 

When the REMOTE indicator goes ON, the system is ready for operation. 

Step 3 : Set the Write Permit input to the TRUE level. 

Step 4 : Adjust R9 (bottom potentiometer) on the strobe generator (SG) PCB at 

B8 to obtain +1.40 ±0.05 volts between B8-32 and TS1-3, as indicated 
on the voltmeter. (See Figure 5-1 for potentiometer location.) 



HIGH DENSITY DELAY 
LOW DENSITY DELAY 
HIGH LEVEL CLIP 
LOW LEVEL CLIP 



" 


R13 fsT~ 


Ri4 [e_ 


Rio |e~ 


R9 \Q>_ 


O 


© 


e 


i 



SG 



Figure 5-1 
Clip Level and Strobe Delay Potentiometers 



Step 5 : Set the Write Permit input to the FALSE level. 

Step 6 : Adjust RIO (second-from -bottom potentiometer) on SG to obtain +0.60 

±0.02 volts between B8-32 and TS1-3, as indicated on the voltmeter. 

Step 7 : Repeat Steps 3 through 6 to ensure that the level has not changed. 

This completes the clipping level adjustment. 

Step 8: Disconnect the voltmeter. 
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5-6. READ DESKEW. 

The read de skew adjustment is made using a skew alignment master tape (Ampex 
No. 750-238). The skew correction is accomplished by setting the delay time of each read 
deskew single-shot so that the trailing edges of the delay pulses are coincident. A reference 
track is selected and the trailing edge of the center track (track 5 in 9 -track systems, track 4 
in 7 -track systems) read deskew delay pulse is aligned with the trailing edge of the selected 
reference track read deskew delay pulse. The center track is then used as the reference 
track during the read deskew adjustment. A preliminary read -amplifier -gain check is made 
to ensure that the read amplifier output signal amplitude is adequate for use during the setting 
of the read deskew single-shot delay times. Steps 3 through 6 pertain to the preliminary read- 
amplifier -gain adjustment. Steps 7 through 26 pertain to the read forward deskew adjustment. 
Steps 27 through 41 pertain to the read reverse deskew adjustment and are applicable to 
bidirectional -read systems only. 

Where two potentiometer or test point references are given in an adjustment pro- 
cedure, the reference not in parenthesis pertains to 9-track systems and the reference in 
parenthesis pertains to 7-track systems. 

Step 1 : Set the Write Permit input to the FALSE level and load the alignment 

master tape on the transport (ensure that the reel does not contain a 
write enable ring). Verify that the FILE PROTECT indicator on the 
OCPisON. 




CAUTION 



Write power must be disabled to prevent 
accidental erasure of the master tape. 
Disabling is accomplished by the pro- 
cedures of Step 1. 

Step 2 : Select Remote Mode at the OCP. When the REMOTE indicator goes ON, 

the system is ready for operation. 

Step 3 : Connect an oscilloscope to observe the read signal at pin 12 of the 

track 1 read deskew (RD) PCB at A2. Set the vertical sensitivity of 
the oscilloscope to 2 v/cm. 

Step 4 : Run the tape forward. Adjust the oscilloscope horizontal sweep rate as 

required to obserye the read signal envelope (sweep rate approximately 
50 |jsec/cm for a tape speed of 75 ips). 

Step 5 : Adjust 2R11 (top potentiometer) on the read amplifier (RA) PCB at B2 to 

obtain a read signal amplitude of 6. to 8 volts peak-to-peak, as indicated 
on the oscilloscope. This completes the preliminary read -amplifier - 
gain adjustment for read data track 1. 
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Step 6 : Repeat Steps 3 through 5 for each of the remaining read data tracks. 

Refer to Table 5-2 for the read amplifier adjustment and test point 
locations. See Figure 5-2 for the read amplifier PCB locations. Refer 
to Table 5-3 for the location of the read deskew PCB assemblies. 

Step 7 : Connect the channel A input of the oscilloscope to observe the read signal 

at pin 12 of the track 1 read deskew (RD) PCB at A2. 

Step 8 : Connect the channel B input of the oscilloscope to observe the read signal 

at pin 12 of the track 2 read deskew (RD) PCB at A3. 

Step 9 : Separate the base lines of the two signals displayed on the oscilloscope. 

Step 10 : Determine which of the two data bits displayed on the oscilloscope is 
occurring last. (In the example shown in Figure 5-3, the track 2 read 
data bit occurs later than the track 1 read data bit.) The track in which 
the data bit is occurring last is used as the comparison track for the 
next step. 



NOTE 



Figure 5-3 illustrates the hypothetical 
timing relationship between the ampli- 
fied read data outputs of each track in 
a 7 -track system; a 9 -track system 
would have two additional amplified 
read data outputs. The relationship 
shown is for example only, the actual 
time at which each bit occurs is deter- 
mined by the gap -scatter of the read 
heads in the system being adjusted. 



Step 11 : Connect the oscilloscope to observe the read signal at pin 12 of the 
track 3 read deskew PCB at A4 and at pin 12 of the comparison track 
read deskew PCB selected in Step 10. 

Step 12 : Determine which of the two data bits displayed on the oscilloscope is 
occurring last. (In the example shown in Figure 5-3, the track 2 read 
data bit occurs later than the track 3 read data bit.) The track in which 
the data bit is occurring last is used as the comparison track for the 
next step. 
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TABLE 5-2 
READ AMPLIFIER ADJUSTMENTS 



TRACK 


* OSCILLOSCOPE 
CONNECTION 


POTENTIOMETER 


LOCATION 


REF DES 


\ 












1 


A2-12 


B2 top 


2R11 




2 


A3-12 


B3 bottom 


1R11 




3 


A4-12 


B3 top 


2R11 




4 


A5-12 


B4 bottom 


1R11 




.5 


A6-12 


B4 top 


2R11 




6 


A7-1.2 


B5 bottom 


1R11 




7 


A8-12 


B5 top 


2R11 




8 


A9-12 


B6 bottom 


1R11 




9 


A10-12 


B6 top 


2R11 



"Read Amplifier adjustments are observed on Read Deskew PCBs. 
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*Read Track and PCB Designations for Reference Only 

Figure 5-2 
Read Amplifier Adjustments 
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Step 13 : Repeat Steps 11 and 12 for the remaining read data tracks to determine 
which data bit of the character is occurring last. Refer to Table 5-3 
for the location of the read deskew PCB assemblies. (In the example 
shown in Figure 5-3, track 2 would be used as the comparison track 
until the read data bits of tracks 2 and 5 are compared. The track 5 
read data bit occurs later than the track 2 read data bit, thus track 5 
would be used as the comparison track for track 6. The track 6 read 
data bit occurs later than the track 5 read data bit, thus track 6 would 
be used as the comparison track for track 7. The track 6 read data bit 
occurs later than the track 7 read data bit, thus the track 6 read data 
bit of the character occurs last in the example.) The track in which 
the data bit is occurring last is used as the selected reference track 
for the next step. 

Step 14 : Connect the channel B input of the oscilloscope to observe the negative - 
going read deskew delay pulse at pin 34 of the selected reference track 
read deskew PCB. 

Step 15 : Adjust R25 (top potentiometer) on the selected reference track read de- 
skew PCB so that the read deskew delay pulse is at the 20-percent point 
of the delay range, as indicated on the oscilloscope. (See Figure 5-4 for 
potentiometer location.) For example; if the minimum delay time ob- 
tained by adjusting R25 fully counterclockwise is 10 psec and the maxi- 
mum delay time obtained by adjusting R25 fully clockwise is 25 psec, 20- 
percent of the 15-psec delay range is 3 psec, thus the delay time is set to 
13 psec (10 psec minimum plus 3 psec for 20-percent of the delay range). 

Step 16 : Connect pin 34 of the selected reference track read deskew PCB to the 
external trigger input of the oscilloscope. 

Step 17 : Set the oscilloscope for external (-) trigger. 

Step 18 : Connect the channel A input of the oscilloscope to observe the negative- 
going read deskew delay pulse at pin 34 of the center track read deskew 
PCBatA6(A5). 

Step 19 : Superimpose the base lines of the two signals displayed on the oscilloscope. 

Step 20 : Adjust R25 (top potentiometer) on A6 (A5) to superimpose the trailing- 
edge of the center -track deskew delay pulse on the trailing -edge of the 
selected reference track read deskew -delay pulse. The trailing-edge 
of the center -track pulse will appear on the oscilloscope as a jitter 
band; the jitter band should be centered over the stable trailing-edge of 
the selected reference track pulse. 
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Figure 5-3 

Read Deskew Reference Track Selection 

(Example Only) 
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TABLE 5-3 
READ DESKEW PCB LOCATION 



FORWARD DESKEW 



R25 



<D 



TRACK 


LOCATION 


1 


A2 


2 


A3 


3 


A4 


4 


A5 


5 


A6 


6 


A7 


7 


A8 


8 


A9* 


9 


A 10* 



REVERSE DESKEW R43 LTL . 

(BIDIRECTIONAL ONLY) 



*9 -track system only. 



RD 



Figure 5-4 
Read Deskew Potentiometer Location 



Step 21 : Disconnect the external trigger input to the oscilloscope from pin 34 of 
the selected reference track read deskew PCB and connect to pin 34 of 
the center track read deskew PCB. 

Step 22 : Connect the channel B input of the oscilloscope to observe the track 1 
read deskew delay pulse at pin 34 of the read deskew PCB at A2. 

Step 23 : Adjust R25 (top potentiometer) on A2 to superimpose the trailing-edge 
(jitter band) of the track 1 read deskew delay pulse on the trailing edge 
of the center track read deskew delay pulse. 

Step 24 : Adjust the read forward deskew delay times for the remaining tracks by 
following the procedures of Steps 22 and 23. Refer to Table 5-3 for the 
location of the read deskew PCB assemblies. 

Step 25 : When the read forward deskew delay times of all tracks have been set, 

connect the channel B input of the oscilloscope to observe the OR'ed Clock 
signal at pin 35 of any read deskew PCB. The jitter band of the OR'ed 
Clock signal should not exceed 2 jisec*. If the jitter band exceeds 2 psec* : 
repeat Steps 16 through 25. 

Step 26 : When the read forward deskew adjustments are completed, stop the tape. 
If the data electronics contains bidirectional -read circuits, proceed to 
Step 27. If the data electronics contains unidirectional -read circuits, 
the read deskew adjustment is completed. Disconnect the oscilloscope, 
unload the master tape from the transport, and remove the extender 
board. 



*For 75 ips tape speed only. For other tape speeds, the jitter band 
change is inversely proportional to the tape speed change. For 
example, the jitter band is approximately 4 [isec at 36 ips. 
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Step 27 : Set the oscilloscope for internal trigger. 

Step 28 : Repeat Steps 7 through 13, except run the tape in the reverse direction, 
to determine which data bit of a character is occurring last. The track 
in which the data bit is occurring last is used as the selected reference 
track for the next step. 

Step 29 : Connect the channel B input of the oscilloscope to observe the negative- 
going read deskew delay pulse at pin 34 of the selected reference track 
read de skew PCB. 

Step 30 : Adjust R43 (bottom potentiometer) on the selected reference track read 
deskew PCB so that the read deskew delay pulse is at the 20-percent 
point of the delay range, as indicated on the oscilloscope. (See Figure 
5-4 for potentiometer location.) For example, if the minimum delay 
time obtained by adjusting R43 fully counterclockwise is 10 [isec and the 
maximum delay time obtained by adjusting R43 fully clockwise is 25 [jsec, 
20-percent of the 15-psec delay range is 3 (jsec, thus the delay time is 
set to 13 [isec (10 (isec minimum plus 3 \isec for 20-percent of the delay 
range). 

Step 31 : Connect pin 34 of the selected reference track read deskew PCB to the 
external trigger input of the oscilloscope. 

Step 32 : Set the oscilloscope for external (-) trigger. 

Step 33 : Connect the channel A input of the oscilloscope to observe the negative - 
going read deskew delay pulse at pin 34 of the center track read deskew 
PCB at A6(A5). 

Step 34 : Superimpose the base lines of the two signals displayed on the oscilloscope. 

Step 35 : Adjust R43 (bottom potentiometer) on A6 (A5) to superimpose the trailing- 
edge of the center-track read deskew delay pulse on the trailing-edge of 
the selected reference track read deskew delay pulse. The trailing edge 
of the center-track pulse will appear on the oscilloscope as a jitter band; 
the jitter band should be centered over the stable trailing-edge of the 
selected reference track pulse. 

Step 36 : Disconnect the oscilloscope external trigger input from pin 34 of the 
selected reference track read deskew PCB and connect to pin 34 of the 
center track read deskew PCB. 

Step 37 : Connect the channel B input of the oscilloscope to observe the track 1 
read deskew delay pulse at pin 34 of the read deskew PCB at A2. 
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Step 38 : Adjust R43 (bottom potentiometer) on A2 to superimpose the trailing - 
edge (jitter band) of the track 1 read deskew delay pulse on the trailing 
edge of the center track read deskew delay pulse. 

S tep 39 : Adjust the read reverse deskew delay times for the remaining tracks by 
following the procedures of Steps 37 and 38. It is not necessary to re- 
adjust the read deskew delay time of the selected reference track. 
Refer to Table 5-3 for the location of the read deskew PCB assemblies. 

Step 40 : When the read reverse deskew delay times of all tracks have been set, 
connect the oscilloscope to observe the OR'ed Clock signal at pin 35 of 
any read deskew PCB. The jitter band of the OR'ed Clock signal should 
not exceed 2 psec*. If the jitter band exceeds 2 psec*, repeat Steps 31 
through 40. 

Step 41 : When the read reverse deskew adjustments are completed, stop the tape 
and disconnect the oscilloscope. Unload the master tape from the trans- 
port. 



5-7. WRITE CHECK. 

The Write Check procedures are performed with the system performing the write 
and read function. The write permit and read permit levels must be set TRUE and the trans- 
port placed in the Remote Mode of operation. Select high density on the OCP. Verify that 
the write operation is being performed by checking the write amplifiers. 

Step 1 : Install the write enable ring. Load a scratch-pad tape on the transport. 

Set the Write Permit and Read Permit inputs TRUE. Write all ONEs at 
the high density rate. 

Step 2 : Connect the oscilloscope to observe the signal at pin 34 of the track 1 

write amplifier at A14. A voltage spike of approximately 10 volts should 
occur for every other current transition through the write head. 

Step 3 : Connect the oscilloscope to observe the signal at pin 30 of the track 1 

write amplifier. A voltage spike of approximately 10 volts should occur 
for every other current transition through the write head. 

Step 4 : Repeat the procedures of Steps 2 and 3 for the remaining tracks. Refer 

to Table 5-4 for the location of the write amplifier PCB assemblies. 



:< For 75 ips tape speed only. For other tape speeds, the jitter 
band change is inversely proportional to the tape speed change. 
For example, the jitter band is approximately 4 psec at 36 ips. 
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5-8. 



WRITE DESKEW. 



The write de skew adjustment is made while reading the tape as a series of ONEs is 
being written. The skew correction is accomplished by setting the delay time of each write 
deskew single -shot, (The write deskew single -shots are located on the write amplifier PCB 
assemblies.) A reference track is selected and the trailing edge of the center track (track 5 
in 9-track systems, track 4 in 7 -track systems) read deskew delay pulse is aligned with the 
trailing edge of the selected reference track read deskew delay pulse. The center track is 
then used as the reference track during the write deskew adjustment. The read amplifier 
gain is adjusted to ensure that the read amplifier output is normal for write check operation 
before setting the write deskew single-shot delay times. Steps 6 through 8 pertain to the 
read amplifier gain adjustment. Refer to Table 5-4 for the location of the write amplifier 
PCB assemblies and see Figure 5-5 for the location of the write deskew potentiometer. 

Where two potentiometer or test point references are given in an adjustment pro- 
cedure, the reference not in parenthesis pertains to 9-track systems and the reference in 
parenthesis pertains to 7-track systems. 

Step 1 : Load a new, blank tape (or a blank tape known to be in good condition) 

on the tape transport, with a write enable ring in place on the reel. 

Step 2 : Set the Write Permit, Read Permit, Select, and all Write Data inputs to 

the TRUE level. 

Step 3 : Select Remote Mode at the OCP. When the REMOTE indicator goes ON, 

the system is ready for operation. 

Step 4 : Program the tape transport to run the tape forward. 



TABLE 5-4 
WRITE AMPLIFIER PCB LOCATION 



TRACK 


LOCATION 


1 


A14 


2 


A15 


3 


A16 


4 


A17 


5 


A18 


6 


A 19 


7 


A20 


8 


A21* 


9 


A22* 



Rl 



WA 



* 9 -track system only. 



Figure 5-5 
Write Deskew Potentiometer Location 
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Step 5 : Write all ONEs at the normal density rate (the Write Strobe period is 

16.67 psec for an 800 cpi density at a tape speed of 75 ips). 

Step 6: Connect an oscilloscope to observe the read signal at pin 12 of the 

track 1 read deskew PCB at A2. Set the vertical sensitivity of the 
oscilloscope to 2 v/cm. Adjust the oscilloscope horizontal sweep 
rate as required to observe the read signal envelope (sweep rate 
approximately 50 psec/cm for a tape speed of 75 ips). 

Step 7 : Adjust 2R11 (top potentiometer) on the read amplifier (RA) PCB at pin 32 

to obtain a read signal amplitude of 8 volts peak-to-peak, as indicated 
on the oscilloscope. This completes the read amplifier gain adjustment 
for read data track 1 . 

Step 8 : Repeat Steps 6 and 7 for each of the remaining read data tracks. Refer 

to Table 5-2 for the read amplifier adjustment and test point locations. 
See Figure 5-2 for the location of the read amplifier PCB assemblies. 
Refer to Table 5-3 for the location of the read deskew PCB assemblies. 

Step 9 : Set the oscilloscope controls for DC vertical input, 2 v/cm vertical 

sensitivity, 1 psec/cm horizontal sweep rate, and internal (+) trigger. 

Step 10 : Connect the channel A input of the oscilloscope to observe the negative - 
going write deskew delay pulse at test point TP1 of the track 1 write 
amplifier PCB at A 14. 

Step 11 : Adjust potentiometer Rl on A 14 so that the write deskew delay pulse is 
at the 20 -percent point of the delay range, as indicated on the oscillo- 
scope. (See Figure 5-5 for potentiometer location.) For example; if 
the minimum delay time obtained by adjusting Rl fully counterclock- 
wise is 10 psec and the maximum delay time obtained by adjusting Rl 
fully clockwise is 25 psec, 20-percent of the 15-psec delay range is 
3 psec, thus the delay time is set to 13 psec (10 psec minimum plus 3 
psec for 20-percent of the delay range). 

Step 12 : Connect test point TP1 of the track 1 write amplifier to the external 
trigger input of the oscilloscope. 

Step 13 : Set the oscilloscope for external (-) trigger. 

Step 1,4 ; Connect the channel B input of the oscilloscope to observe the negative - 
going write deskew delay pulse at test point TP1 of the track 2 write 
amplifier PCB at A 15. 

Step 15 : Superimpose the base lines of the two signals displayed on the oscillo- 
scope. 
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Step 16 : Adjust Rl on A15 to superimpose the trailing edge of the track 2 write 

deskew delay pulse on the trailing edge of the track 1 write deskew delay- 
pulse. The trailing edge of the track 2 pulse will appear on the oscillo- 
scope as a jitter band; the jitter band should be centered over the stable 
trailing edge of the track 1 pulse. 

Step 17 : Connect the channel B input of the oscilloscope to observe the write de- 
skew delay pulse at test point TP1 of the track 3 write amplifier PCB at 
A16. 

Step 18 : Adjust potentiometer Rl on A 16 to superimpose the trailing-edge (jitter 
band) of the track 3 write deskew delay pulse on the trailing edge of the 
track 1 write deskew delay pulse. 

Step 19 : Adjust the write -deskew delay times for the remaining tracks by follow- 
ing the procedures of Steps 17 and 18. Refer to Table 5-4 for the location 
of the write amplifier PCB assemblies. 

Step 20 : Connect the channel A input of the oscilloscope to observe the read signal 
at pin 12 of the track 1 read deskew (RD) PCB at A2. 

Step 21 : Connect the channel B input of the oscilloscope to observe the read signal 
at pin 12 of the track 2 read deskew (RD) PCB at A3. 

Step 22 : Separate the base lines of the two signals displayed on the oscilloscope. 

Step 23 : Determine which of the two data bits displayed on the oscilloscope is 
occurring last. (In the example shown in Figure 5-3, the track 2 read 
data bit occurs later than the track 1 read data bit.) The track in which 
the data bit is occurring last is used as the comparison track for the 
next step. 



NOTE 



Figure 5-3 illustrates the hypothetical 
timing relationship between the ampli- 
fied read data outputs of each track in 
a 7 -track system; a 9 -track system 
would have two additional amplified 
read data outputs. The relationship 
shown is for example only, the actual 
time at which each bit occurs is de- 
termined by the gap -scatter of the 
write heads in the system being ad- 
justed. (The gap-scatter of the read 
heads is compensated for by the read 
deskew adjustment.) 
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Step 24 : Connect the oscilloscope to observe the read signals at pin 12 of the track 
3 read deskew PCB at A4 and at pin 12 of the comparison track read de- 
skew PCB selected in Step 23. 

Step 25 : Determine which of the two data bits displayed on the oscilloscope is 
occurring last. (In the example shown in Figure 5-3, the track 2 read 
data bit occurs later than the track 3 read data bit.) The track in which 
the data bit is occurring last is used as the comparison track for the 
next step. 

Step 26 : Repeat Steps 24 and 25 for the remaining read data tracks to determine 
which data bit of the character is occurring last. Refer to Table 5-3 
for the location of the read deskew PCB assemblies. (In the example 
shown in Figure 5-3, track 2 would be used as the comparison track 
until the read data bits of tracks 2 and 5 are compared. The track 5 
read data bit occurs later than the track 2 read data bit, thus track 5 
would be used as the comparison track for track 6. The track 6 read 
data bit occurs later than the track 5 read data bit, thus track 6 would 
be used as the comparison track for track 7. The track 6 read data bit 
occurs later than the track 7 read data bit, thus the track 6 read data bit 
of the character occurs last in the example.) The track in which the data 
bit is occurring last is used as the selected reference track for the next 
step. 

Step 27 : Connect the channel B input of the oscilloscope to observe the negative- 
going read deskew delay pulse at pin 34 of the selected reference track 
read deskew PCB. 

Step 28 : Connect pin 34 of the selected reference track read deskew PCB to the 
external trigger input of the oscilloscope. 

Step 29 : Set the oscilloscope for external (-) trigger. 

Step 30 : Connect the channel A input of the oscilloscope to observe the negative- 
going read deskew delay pulse at pin 34 of the center track read deskew 
PCBatA6(A5). 

Step 31 : Superimpose the base lines of the two signals displayed on the oscilloscope. 

Step 32 : Adjust potentiometer Rl on the center track write amplifier PCB at A18 
(A17) to superimpose the trailing edge of the center-track read deskew 
delay pulse on the trailing edge of the selected reference track read 
deskew delay pulse. The trailing edge of the center-track pulse will 
appear on the oscilloscope as a jitter band; the jitter band should be 
centered over the stable trailing edge of the selected reference track 
pulse. 
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Step 33: Disconnect the oscilloscope external trigger input from pin 34 of the 
selected reference track read deskew PCB and connect to pin 34 of the 
center track read deskew PCB. 

Step 34: Connect the channel B input of the oscilloscope to observe the track 1 
read deskew delay pulse at pin 34 of the read deskew PCB at A2. 

Step 35 : Adjust potentiometer Rl on the track 1 write amplifier PCB at A 14 to 
superimpose the trailing edge (jitter band) of the track 1 read deskew 
delay pulse on the trailing edge of the center track read deskew delay 
pulse . 

Step 36 : Adjust the write deskew delay times for the remaining tracks by follow- 
ing the procedures of Steps 34 and 35. It is not necessary to readjust 
the write deskew delay time of the selected reference track. Refer to 
Tables 5-3 and 5-4 for the location of the read deskew and write ampli- 
fier PCB assemblies, respectively. 



CAUTION 




Do not change the read deskew delay 
adjustments. An alignment master 
tape must be used to set the read de- 
skew delay adjustments. 



Step 39 : When the write deskew delay times have been set, the write deskew 

adjustment is complete. Stop the tape and disconnect the oscilloscope. 
Unload the tape from the transport. 



5-9. READ STROBE DELAY. 

The read strobe delay adjustment is made while reading the tape as a series of ONEs 
is being written at the required data transfer rate. Two read strobe delay times are set: one 
for high density packing, the other for low density packing. Steps 9 through 11 pertain to the 
strobe delay time adjustment for high density packing, Steps 12 through 14 pertain to the 
strobe delay time adjustment for low density packing. 

The read strobe delay adjustment procedure includes read strobe delay adjustments 
for density/ speed combinations of 800 cpi at 75 ips and 556 cpi at 75 ips. Refer to Table 5-5 
for the read strobe delays required at other density/speed combinations. 

Step 1 : Load a new, blank tape (or a blank tape known to be in good condition) 

on the tape transport, with a write enable ring in place on the reel. 
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TABLE 5-5 
READ STROBE DELAY TIME* 



DENSITY 


36 IPS 


45 IPS 


75 IPS 


112.5 IPS 


120 IPS 


150 IPS 


200 cpi 


69 [isec 


56 (jsec 


33 |isec 


22.0 (isec 


29.0 [i sec 


16.7 (isec 


556 cpi 


25 |jsec 


20 |isec 


12 [isec 


8.0 [isec 


7.0 ^sec 


6.0 [isec 


800 cpi 


17 [isec 


14 |isec 


8 ^sec 


5.5 |jsec 


5 . 2 |j sec 


4.0 |isec 



'Read Strobe Delay Time = 1/2 Character Frame Period 



Step 2 : Set the Write Permit, Read Permit, Select, and all Write Data inputs 

to the TRUE level. 

Step 3 : Select Remote Mode at the OCP. When the REMOTE indicator goes ON, 

the system is ready for operation. 

Step 4 : Connect the channel A input of an oscilloscope to observe the negative - 

going OR Clock signals at pin 10 of the strobe generator PCB at B8. 

Step 5 : Connect pin 10 of B8 to the external trigger input of the oscilloscope. 

Step 6 : Connect the channel B input of the oscilloscope to observe the positive- 

going Read Strobe (+) pulse at pin 24 of B8. 

Step 7 : Set the oscilloscope controls for DC vertical input, 2 v/em vertical 

sensitivity, 1 \i sec/cm horizontal sweep rate, external (-) trigger, 
and chopped channel display. 

Step 8 : Program the tape transport to run the tape forward. 

Step 9 : Select high density operation at the OCP. 

Step 10 : Write all ONEs at the high density rate (the Write Strobe period is 16. 67 
[isec for an 800 cpi density at a tape speed of 75 ips). 

Step 11 : * Adjust R13 (top potentiometer) on B8 to obtain a read strobe delay of 8 
[isec* between the leading edge of the first OR Clock signal and the 
trailing edge of the following Read Strobe (+) pulse, as indicated on the 
oscilloscope. The timing relationship of the two signals is shown in 
Figure 5-6. See Figure 5-1 for potentiometer location. 

Step 12 : Select low density operation at the OCP. 

:< For 800 cpi at 75 ips. Refer to Table 5-5 for the read 
strobe delay required at other density/speed combinations. 
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Step 13: 



Step 14: 



Step 15: 



Figure 5-6 
Read Strobe Delay Timing 

Write all ONEs at the low density rate (the Write Strobe period is 24 
jisec for a 556 cpi density at a tape speed of 75 ips). 

Adjust R14 (second -from -top potentiometer) on B8 to obtain a read strobe 
delay of 12* jisec between the leading edge of the OR Clock signal and the 
trailing edge of the following Read Strobe (+) pulse, as indicated on the 
oscilloscope. This completes the read strobe delay adjustment. 



MOTE 



Systems Operating at 150 IPS. 

Under worst case program conditions at 150 IPS, 
the cumulative timing errors introduced by dy- 
namic skew and instantaneous speed variation 
(ISV) can cause a read register flip-flop set (OR 
Clock leading edge) and the read register reset 
(Read Strobe trailing edge) conditions to occur 
simultaneously or almost simultaneously. These 
conflicting commands to the read register flip- 
flop can cause a read data error. The following 
read strobe delay adjustment should be used if the 
read strobe timing is causing read data errors. 

Connect the oscilloscope to observe the OR Clock 
and Read Strobe pulses. (Use the worst case pro- 
gram that produced the read data errors.) Adjust 
the read strobe delay as required to provide a 
guardband of approximately 1 \i sec between the 
Read Strobe pulse and the nearest OR Clock pulse. 

Stop the tape and disconnect the oscilloscope. Unload the tape from the 
transport. 



*For 556 cpi at 75 ips. Refer to Table 5-5 for the read strobe 
delay required at other density/speed combinations. 
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5-10. RATE CHECK REFERENCE TIME. 

The rate check reference time adjustment is made while reading the tape as a series 
of ONEs is being written at the required data transfer rate. An error signal is produced when 
the interval between successive read strobe pulses is less than approximately 67-percent of 
the nominal interval. 

The rate check reference time adjustment procedure includes rate check reference 
time adjustments for the density/speed combination of 800 cpi at 75 ips. Refer to Table 5-6 
for the rate check reference time required at other density/speed combinations. 

TABLE 5-6 
RATE CHECK REFERENCE TIME* 



DENSITY 


36 IPS 


45 IPS 


75 IPS 


112.5 IPS 


120 IPS 


150 IPS 


556 cpi 
800 cpi 


33 |jsec 
23 psec 


27 psec 
19 psec 


16 psec 
11 psec 


11.0 psec 
7.4 psec 


10.9 psec 
6.9 psec 


8.0 psec 
5.6 psec 



*Rate Check Reference Time = 2/3 Character Frame Period. 



Step 1 : Load a new, blank tape (or a blank tape known to be in good condition) on 

the tape transport, with a write enable ring in place in the reel. 

Step 2 : Set the Write Permit, Read Permit, Select, and all Write Data inputs to 

the TRUE level. 

Step 3 : Select Remote Mode at the OCP. When the REMOTE indicator goes ON, 

the system is ready for operation. 

Step 4 : Connect the channel A input of an oscilloscope to observe the negative - 

going Read Register Reset (-) pulse at pin 23 of the error check PCB at 
B12. 

Step 5 : Connect pin 23 of B12 to the external -trigger input of the oscilloscope. 

Step 6 : Connect the channel B input of the oscilloscope to observe the negative - 

going rate error delay B pulse at pin 27 of the error check PCB at B12. 

Step 7 : Set the oscilloscope controls for DC vertical input, 2 v/cm vertical sen- 

sitivity, 2 psec/cm horizontal sweep rate, external (-) trigger, and 
chopped channel display. 



Step 8: 



Program the tape transport to run the tape forward. 
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Step 9 : Select high density operation at the OCP. 

Step 10 : Write all ONE s at the high density rate (the Write Strobe period is 
16.67 p sec for an 800 cpi density at a tape speed of 75 ips). 

Step 11 : Adjust potentiometer R12 on B12 to obtain a rate check reference time of 
11 psec* between the leading edge of the Read Register Reset (-) signal 
and the trailing edge of the following rate error delay B pulse, as indi- 
cated on the oscilloscope. The timing relationship of the two signals is 
shown in Figure 5-7. This completes the rate check reference time 
adjustment. 



Step 12 : Stop the tape and disconnect the oscilloscope, 
transport. 



Unload the tape from the 



READ REGISTER 
RESET (-) 
(OSCILLOSCOPE 
CHANNEL A) 



RATE ERROR 
DELAY B PULSE 
(OSCILLOSCOPE 
CHANNEL B) 



RATE CHECK 
REFERENCE TIME" 



Figure 5-7 
Rate Check Reference Timing 



*For 800 cpi at 75 ips. Refer to Table 5-6 for the rate check 
reference time required at other density/speed combinations. 
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5-11. ALTERNATE ADJUSTMENT PROCEDURE . 

The alternate adjustment procedure may be used to make off-line adjustments. The 
tape transport must be in the LOCAL mode when making off-line adjustments. 



5-12. GENERAL. 

The output of a square-wave generator may be applied to test points TP1 and TP2 
(TP2 is ground) to write a series of ONEs on all tracks. Verify transport and power supply 
adjustments. Sequence of off-line adjustments are the same as listed in paragraph 5-4. 



!^^^ 




CAUTION 



To prevent accidental damage to external 
equipment, disconnect the input at connector 
J5 of the data electronics. 



5-13. Clipping Level . The clipping level is adjusted in the manner described in para- 
graph 5-5. The input buffer PCB at B16 is extracted from B16 to simulate a Write Permit 
TRUE signal. 



5-14. Read Deskew. The read deskew adjustments are as described in paragraph 5-6. 
For a read forward only system, ensure that -12 volts (TRUE) is at pin 21 of the read de- 
skew PCB. For a bidirectional read system, connect -12 volts to pin 26 of J5 on the data 
electronics before performing forward deskew adjustment. For reverse deskew adjustment, 
remove the -12 volts from pin 26 of J5 and connect volts to pin 26. 




CAUTION 



Ensure that the square -wave generator is 
terminated with the correct load resistance. 



5-15. Write Check . The write check and write deskew adjustments are made in the 
manner described in paragraphs 5-7 and 5-8, with the following exceptions. 

Connect a square-wave generator to TP1 and TP2 on the data electronics assembly. 
Simulate Write Permit and Run/Stop TRUE by removing the input buffer PCB from B16.. Set 
the frequency of the square-wave generator according to Table 5-7. Adjust the output ampli- 
tudes for and -12 volts. For a bidirectional read system, connect -12 volts to pin 26 of J5 
on the data electronics. 
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5-16. Read Strobe Delay and Rate Check Reference Time . The read strobe delay and rate 
check reference time adjustments are made in the manner described in paragraphs 5-9 and 
5-10y with the following exceptions. The square-wave generator is connected as described 
in paragraph 5-15. The generator frequencies required to simulate the bit density are listed 
in Table 5-7. 

TABLE 5-7 

TEST DESKEW INPUT REQUIREMENT 

(SYSTEM DATA TRANSFER RATE) 



DENSITY 


36 IPS 


45 IPS 


75 IPS 


112.5 IPS 


120 IPS 


150 IPS 


200 cpi 


7.2 kHz 


9.0 kHz 


15.0 kHz 


22.5 kHz 


24.0 kHz 


30.0 kHz 


556 cpi 


20.0 kHz 


25.0 kHz. 


41.7 kHz 


62.5 kHz 


66.7 kHz 


83.4 kHz 


800 cpi 


27.8 kHz 


36.0 kHz 


60.0 kHz 


90.0 kHz 


96.0 kHz 


120.0 kHz 



5-17. TROUBLESHOOTING PROCEDURE . 

The data electronics circuits are on plug-in type printed circuit boards (PCBs). The 
troubleshooting charts, Tables 5-9 and 5-10, facilitate the isolation of the malfunctioning PCB. 
The location and function of each PCB is shown in Figure 2-1. 

The Theory of Operation in Section IV, the Printed Circuit Descriptions in Section VI, 
and the logic diagram in Section VII provide the information required for more extensive 
troubleshooting. 

Check the equipment for evidence of damage, that no wires are disconnected, and 
that the PCBs are firmly seated in the connector at the proper location. 



5-18. PRELIMINARY TESTS. 

Establish that the input signals controlling the data electronics are as required. 
Table 5-8 lists the input function, the signal requirement, and the test point. These tests 
are made at the output of the buffer amplifiers. Should the input signals not be as required, 
the possibility of a malfunctioning input buffer PCB exists. A check may be made by ex- 
changing the PCB at B16 with the PCB at B15. Use an oscilloscope to make all tests. Refer 
to the logic diagram in Section VII while performing all tests. 

A write operation cannot be performed unless at least one Write Data input line is 
TRUE. The input data may be coincident with the Write Strobe pulse or may be held in the 
TRUE condition by a continuous -9 to -25 volt level. Removing the input buffer PCB at B15 
will have the effect of conditioning tracks 1 through 8 to write all ONEs. 
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To determine that the write operation is being performed, connect the oscilloscope 
input lead to pin 24 of any write amplifier PCB at A14 through A22. A 10-volt spike should 
be present. The repetition rate is a function of the Write Strobe rate. 

The read function is controlled by the read permit level and the strobe generator. 
Should no data output be present, determine if data is being read by any of the read tracks 
by checking the OR Clock pulse at pin 10 of the strobe generator PCB at B8. A negative- 
going pulse should be observed. The repetition rate will be determined by the data transfer 
frequency. Should the test confirm that data is being read by the read heads, but no data is 
being presented to the outputs, investigate the condition of the Read Permit line at pin 9 of the 
write power gate PCB at A24. The level of read permit at this point must be volts. Should 
the level not be volts, replace the write power gate. The Read Strobe and the Read Register 
Reset pulses must be present at pins 24 and 22 of the strobe generator PCB at B8; the Read 
Strobe pulse is positive -going, the Read Register Reset pulse is the inverse of the strobe 
pulse. Should the signals not be as indicated in the preceding test, replace strobe generator 
B8. 



TABLE 5-8 
INPUT SIGNALS 



INPUT FUNCTION 


TEST POINT 


SIGNAL 


Write Reset 


B16-14 


OV 


Write Permit 


B16-20 


-12V 


Write Strobe 


B16-22 


-12V pulses 


Read Permit 


B16-26 


-12V 


Run/ Stop (or Fwd/Stop) 


B16-28 


-12V 



5-19. TROUBLESHOOTING TABLES. 

Troubleshooting Tables 5-9 and 5-10 may be used as a guide to further investigate 
any malfunction existing in the data electronics. 
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TABLE 5-9 
WRITE SECTION TROUBLESHOOTING PROCEDURE 



MALFUNCTION 


FAILURE INDICATION 


REMEDY 


1. No head driver out- 


A. Input Buffer output at B16-20 


Replace PCB Bl 6 


put on any track as 


is at volts 




measured at pins 30 






and 34 of PCBs A14 


B . Output of Write Power Gate 


Verify that Write Enable 


through A 22 


at pins A24-28, -29, and 


Ring is in place . If ring 




-30 is at volts 


is in place and the mal- 
function still exists, re- 
place PCB A24 




C. Write Register Reset output 


Replace PCB B8 




at B8-30 is +12 volts when 






Write Permit at B8-28 and 






Run at B8-20 are at -6 to 






-12 volts 






D. Either a constant volts 


Replace PCB B16 




or a constant -12 volts 






Write Strobe signal at 






B16-22 




2. No head driver out- 


A. Write Data output from the 


Replace the PCB corre- 


put on a particular 


input buffer of the mal- 


sponding to the mal- 


track as measured 


functioning track remains 


functioning track 


at pins 30 and 34 of 


at volts when ONEs are 




PCBs A 14 through 


being written on that track 




A22 








B. Input to the Write Ampli- 


Replace Write Amplifier 




fier is negative and the 


PCB associated with the 




Write Strobe is present, 


malfunctioning track 




but no output at pins 30 


(A 14 through A22) 




and 34 of the Write 






Amplifier 


\ ■ 
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TABLE 5-10 
READ SECTION TROUBLESHOOTING PROCEDURE 



MALFUNCTION 


FAILURE INDICATION 


REMEDY 


1. 


No output on any 


A. Read Permit output at B 16-26 


Replace PCB B16 




track as measured 


is at volts 






at the output of the 








output drivers 


B. Read Register DC Reset at 
A24-9 is at -6 volts 


Replace PCB A24 






C. OR Data input at B8-10 re- 


One of the Read Deskew 






mains at a constant -6 volts 


Boards A2 through A 10 
is malfunctioning. Re- 
place malfunctioning PCB. 






D. Read Permit is negative at 


Replace PCB B8 






B8-12 and an OR Data signal 








is present at B8-10 but no 








Read Strobe pulse at B8-24 








or no Read Register Reset 








output atB8-22 








E . Read Amplifier output of 6 


Decrease clipping level 






to 8 volts peak-to-peak at 


(refer to paragraph 5-5). 






pins 12 and 14 of A2 


If clipping level will not 






through A 10 but no OR Data 


decrease, replace PCB 






output at pin 35 of A 2 


B8 






through A10. Clipping 








Level input at pins 24 of 








A2 through A10 at -10 volts 








or greater 








F. No Read Register Reset 


Replace PCB A24. 






output at B8-22 or no Read 








Strobe at B8-24 when OR 








data is present at B8-10. 








Both High and Low Density- 








Select at B8 -34 and B9 -35 








are at a voltage other than 








-12 volts 





5-25 



TABLE 5-10 
READ SECTION TROUBLESHOOTING PROCEDURE 

(Continued) 



MALFUNCTION 


FAILURE INDICATION 


REMEDY 


2 . No output from a 


A. No Read Amplifier output 


Adjust Read Amplifier of 


particular track at 


at pins 12 and 14 of the 


malfunctioning track. 


the output of the 


Read Deskew boards of 


(Refer to paragraph 5-8.) 


Output Driver 


the malfunctioning track 


If malfunction is not cor- 
rected, replace Read 
Amplifier board and 
adjust, If malfunction 
still exists, replace 
Read Deskew board of 
malfunctioning track 




B . No output at pin 32 of the 


Replace Read Deskew 




Read Deskew board of the 


PCB of the malfunctioning 




malfunctioning track, but 


track 




6 to 8 volts peak -to -peak 






measured at pins 12 and 
14 of that PCB 






C. No output signal from the 


Replace PCB B13 or B14 ,,; 




output driver of the mal- 


\ 


-'■'-■■■•:■' ' - .. -,..-': ■'■■-■•'-' '' -.'.'"; '"' 


functioning track even 






though both iriputs to the 






output driver are TRUE 
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SECTION VI 
CIRCUIT DESCRIPTIONS 



6-1. 



INTRODUCTION. 



This section contains detailed circuit descriptions of typical printed circuit board 
assemblies used in the data electronics-. The circuit descriptions are in alphabetical se- 
quence by mnemonic coded designation. Schematic diagrams and assembly drawings are 
located in Section VII. 



TABLE 6-1 
LIST OF CIRCUIT DESCRIPTIONS 



CODE 


CIRCUIT DESCRIPTION 


SCHEMATIC 


ECC 


Error Check 


3109873 


EOA 


Exclusive OR 


3104452 


IBA 


Input Buffer 


3107038 


ODA 


Output Driver 


3107043 


RAB 


Read Amplifier 


3107118 


RDB 


Read Deskew 


3107253 


RDC 


Read Deskew, Bidirectional 


3109930 


SGA 


Strobe Generator 


3107058 


SLB 


Select Logic 


3111158 


WAB 


Write Amplifier 


3112345 


WPD 


Write Power Gate 


3107128 
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CIRCUIT BOARD DESCRIPTION ERROR CHECK 

SCHEMATIC 3109873 



GENERAL DESCRIPTION. 

This card contains the circuits required to perform the Write Check function. 



2. THEORY OF OPERATION. 

The Write Check function checks the read -after -write data for Parity, Rate and Echo 
errors. The outputs of the Parity, Rate and Echo check circuits are ORed together such 
that a Write Check error is generated at the card output if either a Parity, Rate or Echo 
error is generated. 



Parity. The Parity input is ANDed with the Read Register Reset by the AND gate made 
up of R17 and CR10. The Read Register Reset pulse occurs simultaneously with the Read 
Clock. The output of the AND gate drives diode CR13, which is an input to the OR gate 
driving Q6. 



Rate Check . The Rate Check circuit checks the period between successive Read 
Register Reset pulses and generates an output from the AND gate made up of CR11, CR12, 
and R18 whenever the period between Reset pulses decreases beyond an adjustable threshold. 
The Rate circuit operates as follows. 

A negative Register Reset pulse turns Ql ON, forcing the single -shot SS-1 (Q2 and Q3) 
to trigger. At the end of single-shot SS-Ts delay, the single-shot SS-2 (Q4 and Q5) is set. 
The output of SS-2 is ANDed with the next arriving Register Reset pulse. The sum of the 
delays of SS-1 and SS-2 is adjusted by potentiometer R12 to give a total delay of 0. 67 
(1/upper Data Transfer frequency). Under normal conditions the next arriving Register 
Reset pulse will not coincide with the output of SS-2 and the AND gate will give no output. 
If the tape speed was slow at the time of writing such that the distance between frames was 
decreased to 0. 67 (normal frame time) or less, then coincidence will occur at the AND gate 
and a Rate Error will be indicated. 



Echo Check . The Echo Check circuit verifies that at least one Head Driver changes 
state after each Write Strobe. The Echo Check circuit operates as follows. 

The flip-flop made up of transistors Q16 and Q17 is held reset at all times that the 
Write Amplifiers are reset. This is done by the Write Register DC Reset input at pin 19. 
When writing, the Write Register DC Reset is FALSE and the flip-flop is no longer forced 
reset. The Write Strobe input at pin 11 causes the single-shot (SS-3), made up of Q10 and 
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CIRCUIT BOARD DESCRIPTION 



ERROR CHECK 
SCHEMATIC 3109873 



2. THEORY OF OPERATION. (Continued) 

Qll to trigger. The output of SS-3 is inverted by the inverter made up by Q12. The flip- 
flop is set by the single -shot at the moment that the single -shot triggers. The input to the 
AND gate at CR26 is held FALSE for the duration of the delay of SS-3. 

The Echo outputs from the Write Amplifiers arrive at pin 15 before the delay of SS-3 
ends, and the first arriving Echo resets the flip-flop. If there is no Echo input after a Write 
Strobe, the flip-flop remains set and at the end of the delay of SS-3, the flip-flop output 
coincides with the output of the inverter, made up of Q12, and an Echo Error output is 
generated by the AND gate . 



OR Gate . The outputs from the Parity, Rate and Echo AND gates drive the OR gate 
made up of CR13, CR14, and CR29. This gate drives the circuit made up of Q6 and Q7 which 
limits the duration of the Write Check Error output pulse. Resistor R24 and diode CR 16 make 
up an AND gate ANDing the Write Permit with the Write Check Error output. Q8 makes up 
the inverter that repowers the Write Check output. 



OPERATIONAL CHARACTERISTICS . 



FUNCTION 


UP LEVEL 


DOWN LEVEL 


Write Permit 


±0.5 volt 


-12 volts 


Parity 


±0.5 volt 


-12 volts 


Read Register Reset 


±0.5 volt 


-6 volts most positive 


Write Strobe 


±0.5 volt 


-6 volts 


Write Register DC Reset 


+12 volts 


Open circuit 


Echo 


+5 volt transition 




Write Check Error 


±0.5 volt 


-12 volts 



POWER REQUIREMENTS. 



VOLTAGE 


CURRENT 


+12 VDC ±3% 
-12 VDC ±3% 
- 6 VDC ±4% 


20 ma 
78 ma 
16 ma 
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CIRCUIT BOARD DESCRIPTION 



EXCLUSIVE OR 
SCHEMATIC 3104452 



1. GENERAL DESCRIPTION. 

This card contains four independent logic elements. Two of the elements require 
external termination. Each element performs an Exclusive OR function. Electrically, the 
output assumes UP level only when the polarities of the two inputs are dissimilar. 



2. TRUTH TABLE. 



INPUT 1 


INPUT 2 


OUTPUT 


-6 


-6 


-6 


-6 











-6 











-6 



THEORY OF OPERATION. 



gate, 



Diodes CR1 and CR2 comprise an OR gate. Diodes CR3 and CR4 comprise an AND 
Transistors Ql and Q2 are inverters. 



Two volt inputs forward bias CR1 and CR2 which conduct and place a positive voltage 
on the base of Ql (with respect to the emitter), causing Ql to cut off. Diodes CR3 and CR4 
are back biased and volt appears at the anode of CR6. With Ql cut off, CR6 is forward 
biased and conducts, placing volt on the base of Q2. Transistor Q2 is cut off and -6 volts 
appears at the output. 

Zero volt at Input 1 and -6 volts at Input 2 will cause the following sequence of events. 
Diode CR1 is forward biased and conducts, causing CR2 to be back biased, placing volt on 
the base of Ql and causing Ql to cut off. Diode CR4 is forward biased and conducts, causing 
CR3 to be back biased and placing -6 volts on the anode of CR6. With Ql cut off, CR6 is 
forward biased and conducts, placing -6 volts on the base of Q2. Transistor Q2 conducts 
and volt appears at the output. When the input voltages are reverse, (-6 volts at Input 1 
and volt at Input 2), the circuit action is the same except that diodes CR2 and CR3 conduct 
and CR1 and CR4 are cut off. 

Two -6 volt inputs reverse bias CR1 and CR2 which drives the base of Ql negative and 
Ql conducts. Diodes CR3 and CR4 are forward biased and conduct, placing -6 volts on the 
anode of CR6. With Ql conducting and CR6 back biased, the base of Q2 goes positive. 
Transistor Q2 cuts off and -6 volts appears at the output. 
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CIRCUIT BOARD DESCRIPTION 



EXCLUSIVE OR 
SCHEMATIC 3104452 



OPERATIONAL CHARACTERISTICS 



FUNCTION 


INPUT 


OUTPUT 


UP LEVEL 


DOWN LEVEL 


UP LEVEL 


DOWN LEVEL 


Voltage 


O.OVto -0.5V 


-5V to -13V 


O.OVto 0.5V 


-5.7V to -6.7V 


Current 


5.4 ma max 


1 ma max at -6 . 3V 


13.5 ma max 


1 ma max 


Rise Time 




150 ns max* 




Fall Time 




1100 ns max* 




Delay 


750 ns max** Signal Propagation Delay 



*With 220 pf load returned to ground or 390 pf returned to ground 
in parallel with 430 ohms returned to -6 volts. 

**Total delay of 4 circuits in series. 



5. POWER REQUIREMENTS. 



VOLTAGE 


CURRENT 


+12 VDC ±3% 
-12 VDC ±3% 
- 6 VDC ±4% 


11 ma max 
60 ma max 
6.8 ma max 
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CIRCUIT BOARD DESCRIPTION 



INPUT BUFFER 
SCHEMATIC 3107038 



1. 



GENERAL DESCRIPTION. 



This card contains eight identical, independent input buffer circuits. Each circuit 
provides a non-inverted output and has an input noise rejection of approximately 5 volts. 



2. THEORY OF OPERATION. 

With volt input, Ql conducts and -6 volts appears at the collector of Ql. Q2 is 
driven into saturation by base current via R4. With Q2 conducting, the output is zero. 

With -12 volts input, Ql is reverse biased and cut off. The base of Q2, through R4, 
goes positive, driving Q2 to cutoff. With Q2 cut off, the output is -12 volts. 



OPERATIONAL CHARACTERISTICS. 



FUNCTION 


INPUT 


OUTPUT 


HIGH LEVEL 


LOW LEVEL 


HIGH LEVEL 


LOW LEVEL 


Voltage 


0.00 ±1.25V 


-12 ±12V 


0.5V max 


-12V thru 2.7K ±10% 


Current 


2 . 6 ma max 


4 . 7 ma max 


30 ma max 


-12V thru 2.7K ±10% 


Rise Time 






100 ns max 




Fall Time 






500 ns max 





POWER REQUIREMENTS. 



VOLTAGE 


CURRENT 


+12 VDC ±3% 
-12 VDC ±3% 
- 6 VDC ±4% 


+40 ma max 
-40 ma max 
+56 to -19 ma max 
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CIRCUIT BOARD DESCRIPTION 



OUTPUT DRIVER 
SCHEMATIC 3107043 



1. GENERAL DESCRIPTION. 

Eight identical output driver circuits are mounted on this card. Each circuit provides 
a two-way gating function. 



TRUTH TABLE . 



INPUT 1 


INPUT 2 


OUTPUT 


HIGH 


HIGH 


LOW 


HIGH 


LOW 


HIGH 


LOW 


HIGH 


HIGH 


LOW 


LOW 


HIGH 



3. THEORY OF OPERATION. 

During the following discussion, a 2K output load is assumed. When both inputs are 
at the high level of zero volts, the input to the base of Ql becomes positive. Ql is cut off. 
When Ql cuts off, the base of Q2 goes negative. Q2 conducts and functions as an emitter 
follower until the output reaches approximately -12 volts. 

When either one or both inputs are at the low level of -6 volts, the input to the base of 
Ql goes negative and Ql conducts. The base of Q2 goes positive with respect to emitter of 
Q2 and Q2 cuts off . The output is zero volts . 



4. OPERATIONAL CHARACTERISTICS. 



FUNCTION 


INPUT 


OUTPUT 


HIGH LEVEL 


LOW LEVEL 


HIGH LEVEL 


LOW LEVEL 


Voltage 
Current 


0V to -IV 
350 pa max 


-5Vto-12V 

1 . 5 ma max at -6V 


0V to -IV 
5 ma max 


-12 ±2V 
5 ma max 



POWER REQUIREMENTS. 



VOLTAGE 


CURRENT 


+12 VDC ±3% 
-12 VDC ±3% 


5.5 ma max 
55.0 ma max 
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CIRCUIT BOARD DESCRIPTION 



READ AMPLIFIER 
SCHEMATIC 3107118 



1 . GENERAL DESCRIPTION. 



This card contains two independent and identical circuits, 
stage, variable gain, linear differential preamplifier. 



Each circuit is a three - 



2. THEORY OF OPERATION. 

The inputs to the differential preamplifiers are direct coupled to the Read Heads. The 
first stage, made up of Ql and Q2, is a typical differential amplifier. The collectors of Ql 
and Q2 are capacitively coupled to the second differential stage, made up of Q3 and Q4. A 
gain potentiometer, Rll, is connected between the collectors of Q3 and Q4 to provide a 
variable gain adjustment. The second state output is capacitively coupled to the third stage 
made up of Q5 and Q6. Third stage output of Circuit Number 1 appears at pins 14 and 16. 
Output of Circuit Number 2 appears at pins 22 and 24. 

The differential input impedance is from 7K minimum to 15K maximum across the 
input terminals. Input voltages are from 12 mv to 24 mv peak-to-peak differentially. 

To measure gain, band pass, and output amplitude, the Read Amplifier board must be 
loaded with the Read Deskew board, assembly 3107252-10. Gain is 310 minimum at the 
maximum setting of potentiometer Rll. Band pass is from 90 cps minimum to 35KC max- 
imum with gain set to maximum. The output amplitude is 3.7 volts peak-to-peak minimum 
without limiting. 



POWER REQUIREMENTS. 



VOLTAGE 


CURRENT 


+12 VDC ±3% 
-12 VDG ±3% 


10 ma max 
10 ma max 
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CIRCUIT BOARD DESCRIPTION 



READ DESKEW 
SCHEMATIC 3107253 



1. GENERAL DESCRIPTION. 

This card contains one stage of a differential amplifier, a clipping circuit, a peak 
detector, a deskew single -shot, and a skew register flip-flop. 

2. THEORY OF OPERATION. 

The differential input from pins 8 and 10 is applied to the differential amplifier made 
up of Ql and Q2. The output of the amplifier is summed with the Clipping Bias input from 
pin 16, and appears at the bases of Q3 and Q4. Q3 and Q4 form a full -wave rectifier with 
power gain. The amplitude of the Rectifier output is a function of the Clipping Bias input 
and appears at the base of emitter follower Q5. Q5 is directly coupled to Q6 and Q7. When 
the input to Q5 goes positive, Q5 drives the bases of Q6 and Q7 positive. Q6 conducts, 
charging capacitor Cll, and Q7 cuts off. Capacitor Cll reaches maximum charge at the 
peak of the input waveform at the base of Q6. Following the peak of the waveform, the volt- 
age begins to drop. Cll is charged to the peak voltage and holds the emitter of Q6 to that 
level. When the voltage at the base of Q6 drops, the base -emitter junction becomes back 
biased and Q6 cuts off. At the moment Q6 cuts off, the collector of Q6 goes positive, turning 
on emitter follower Q8. As input to the base of Q7 drops, Q7 begins to conduct and fully 
discharges Cll when the input waveform reaches zero. The circuit is then prepared for the 
next positive -going signal. When Q8 conducts, Q9 also conducts, causing Q10 to conduct. 
When Q10 conducts, a positive signal is fed via CR4 and C12 into the single -shot made up of 
Qll and Q12. The output of the single-shot goes negative for the duration of its time delay. 
The single-shot time delay is dependent on the RC network of C13, R25, and R26. At the 
end of the time delay, the collector of Q12 goes positive, causing Q13 to conduct. The col- 
lector of Q13 goes negative, generating an OR Clock output at pin 35. At the time the col- 
lector of Q12 goes positive, the read register flip-flop made up of Q14 and Q15 is set. The 
flip-flop is later AC reset by a positive -going pulse from AC Reset input, pin 24. The flip- 
flop may also be forced to reset by a Skew Register DC Reset input from pin 26 through R37. 
The flip-flop output appears at pins 30 and 32. 



3 . POWER REQUIREMENTS. 



VOLTAGE 


CURRENT 


+12 VDC ±3% 
-12 VDC ±3% 
- 6 VDC ±4% 


16 ma max 
40 ma max 
80 ma max 
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CIRCUIT BOARD DESCRIPTION 



READ DESKEW, BIDIRECTIONAL 
SCHEMATIC 3109930 



1 . GENERAL DESCRIPTION. 

This card contains one stage of a differential amplifier., a Clipping circuit, a peak 
detector, a deskew single -shot, and a skew register flip-flop. The deskew single -shot 
provides two adjustable deskew delays, which are selected by applying +12 volts at one of 
two inputs. 



2. 



THEORY OF OPERATION. 



The Differential input from pins 8 and 10 is applied to the differential amplifier made 
up of Ql and Q2. The output of the amplifier is summed with the Clipping Bias input from 
pin 16, and appears at the bases of Q3 and Q4. Q3 and Q4 form a full -wave rectifier with 
power gain. The amplitude of the Rectifier output is a function of the Clipping Bias input 
and appears at the base of emitter follower Q5. Q5 is directly coupled to Q6 and Q7. When 
the input to Q5 goes positive, Q5 drives the bases of Q6 and Q7 positive. Q6 conducts, 
charging capacitor Cll, and Q7 cuts off. Capacitor Cll reaches maximum charge at the 
peak of the input waveform at the base of Q6. Following the peak of the waveform, the volt- 
age begins to drop. Cll is charged to the peak voltage and holds the emitter of Q6 to that 
level. When the voltage at the base of Q6 drops, the base -emitter junction becomes back 
biased and Q6 cuts off. At the moment Q6 cuts off, the collector of Q6 goes positive, turning 
on emitter follower Q8. As input to the base of Q7 drops, Q7 begins to conduct and fully dis- 
charges Cll when the input waveform reaches zero. The circuit is then prepared for the 
next positive -going signal. When Q8 conducts, Q9 also conducts, causing Q10 to conduct. 
When Q10 conducts, a positive signal is fed via CR4 and C12 into the single -shot made up of 
Qll and Q12 The output of the single -shot goes negative for the duration of its time delay. 
The single-shot time delay is dependent on the RC network of C13, R25, and R26 when -12 
volts is applied at pin 21, or C13, R43 and R26 when -12 volts is applied at pin 20. Diodes 
CR16 and CR17 isolate the two inputs. At the end of the time delay, the collector of Q12 
goes positive, causing Q13 to conduct. The collector of Q13 goes negative, generating an 
OR Clock output at pin 35. At the time the collector of Q12 goes positive, the read register 
flip-flop made up of Q14 and Q15 is set. The flip-flop is later AC reset by a positive -going 
pulse from AC Reset input, pin 24. The flip-flop may also be forced to reset by a Skew 
Register DC Reset input from pin 26 through R37. The flip-flop output appears at pins 30 
and 32. 

3. POWER REQUIREMENTS. 



VOLTAGE 


CURRENT 


+12 VDC ±3% 
-12 VDC ±3% 
- 6 VDC ±4% 


16 ma max 
40 ma max 
80 ma max 



RDC-1 



CIRCUIT BOARD DESCRIPTION STROBE GENERATOR 

SCHEMATIC 3107058 



1. GENERAL DESCRIPTION. 

This card contains four separate circuits. These circuits generate the Read Strobe, 
AC Read Register Reset signal, a Write Register DC Reset signal, and a Clipping Level 
output. 



2. THEORY OF OPERATION. 



Read Strobe and Read Register AC Reset. The Read Strobe circuit generates a Read 
Strobe and a Read Register AC Reset output at the time of the arrival of the first OR Clock 
input. The OR Clock (-) and Read Permit (-) inputs are fed to an AND gate comprised of 
CR1, CR2, and R20. The output of the gate goes negative, driving the base of Q6 negative, 
and Q6 conducts. The collector of Q6 goes positive, the OR Clock output at pin 14 goes 
positive, and a positive spike is coupled to the collector of Q7 through diode CR5 and 
capacitor C6. Q7 is the first transistor in a three -transistor flip-flop made up of Q7, Q8, 
and Q9. The positive pulse arriving at the collector of Q7 triggers the single -shot and the 
collector of Q9 goes negative for the duration of the single -shot delay. At the end of the 
delay, the collector of Q9 goes positive. This positive -going transition is coupled through 
CR12 and charges Cll. When Cll is charged, the base of Q10 goes positive and Q10 cuts 
off. (Q10 remains cut off until capacitor Cll discharges to a level which causes the base 
of Q10 to go negative.) The period in which Q10 is cut off is approximately 1.5 \xs. While 
Q10 is cut off, Qll cuts off, and the collector of Qll goes positive causing the Read Strobe 
output at pin 24 to go positive. The collector of Qll remains positive for the period of time 
Q10 is cut off. When the collector of Qll goes positive, Q12 cuts off and the collector of 
Q12 goes negative. When Q10 conducts, Qll conducts and the Read Strobe output at pin 24 
goes negative. The negative transition of the Read Strobe is the trailing edge of the Read 
Strobe pulse. When the collector of Qll goes negative, Q12 conducts and the collector of 
Q12 goes positive. The positive transition of Q12 is the Read Register AC Reset signal, 
and appears at pin 22. 

The single -shot in the preceding paragraph operates in the following manner. When a 
positive pulse is coupled into the collector of Q7, this pulse is also seen at the base and 
emitter of emitter follower Q8 and charges C8. When C8 is charged, the base of Q9 goes 
positive, and Q9 is cut off. Q7 is forced into conduction and the collector of Q7 drops to 
ground potential. The emitter of Q8 also falls to approximately ground and completes the 
charge cycle of C8. Capacitor C8 then begins a slow discharge through R28, R31, and R13 
or R14. Resistors R13 and R14 are selected externally to change the time delay range. 
R13 is selected in high density. R14 is selected in low density. When C8 is discharged to a 
point where the base of Q9 goes negative, Q9 conducts and the single-shot delay has ended. 
Emitter follower Q8 totally discharges C8 through diode CR10 and resistors R30 and R29. 
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CIRCUIT BOARD DESCRIPTION 



STROBE GENERATOR 
SCHEMATIC 3107058 



2. THEORY OF OPERATION. (Continued) 

Write Register DC Reset . The Write Register Reset signal is a composite of the Run and 
Write Permit input signals. The Run and Write Permit are ANDed in the following manner. 
The collector of Q2 is normally negative. If Run or Write Permit inputs are positive, the col- 
lector of Q2 goes positive. With Write Permit input at pin 28 negative and Run input at pin 20 
positive, Ql is cut off and the collector of Ql goes positive. Q13 is conducting. The collector 
of Q13 goes negative. CR19 is back biased and isolates the collector of Q13 from the collector 
of Ql. Q2 is conducting. The collector of Q2 goes to +12 volts and appears at output pin 30. 

With the Run input negative and Write Permit input positive, Q13 is cut off and Ql is con- 
ducting. The collector of Ql goes negative. Diode CR19 becomes forward biased and lowers 
the collector voltage of Q13 to -6 volts. Q2 conducts and +12 volts appears at the collector of 
Q2 and at output pin 30. 

With both Run and Write Permit inputs negative, Ql and Q13 are cut off. The collector 
of Q13 rises to a value more positive than the emitter of Q2, driving Q2 to cutoff . The output 
at pin 30 is negative . 

Clipping Level . The Clipping Level circuit provides a negative clipping bias voltage for 
the Read Deskew circuits. This bias voltage may be varied from approximately -6 to -9 volts. 
In normal operation, a higher clipping level is required in the Write Mode than that used in the 
Read Mode. The Clipping Level circuit automatically provides a higher clipping level when 
the circuit is in the Write Mode. 

Transistor Q4 functions as an emitter follower and provides a low impedance voltage 
source to the output at pin 32. Q4 is driven by the voltage divider network comprised of trim 
pots R9 and R10, resistor R8, and zener diode VR1. A maximum output of approximately -9 
volts is required. This output is obtained by placing VR1 in series with -6 volts to give 
approximately -9 volts between the anode of VR1 and ground. 

When Write Permit (-) is TRUE, Ql is cut off, causing Q3 to be cut off . With Q3 cut off, 
the voltage at the base of Q4 may be varied from approximately -6 volts to -9 volts by varying 
trim pot R9. When Write Permit (-) is FALSE, Ql and Q3 conduct. The collector of Q3 goes 
to -6 volts. The voltage at the base of Q4 may then be adjusted between -6 volts and the 
voltage present at the slider of R9. 

3. POWER REQUIREMENTS. 



VOLTAGE 


CURRENT 


+12 VDC ±3% 
-12 VDC ±3% 
- 6 VDC ±4% 
+24 VDC ±15% 


86 ma max 

100 ma max 

30 ma max 

3 ma max 
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CIRCUIT BOARD DESCRIPTION SELECT LOGIC -B 

SCHEMATIC 3111158 



1. GENERAL DESCRIPTION. 

This card contains six independent circuits as follows: two Input Buffers, one Output 
Driver, one Inverter, one Hi/Lo Density Select Driver, and one Deskew and Amplifier 
Select Driver. 



2. THEORY OF OPERATION. 

Input Buffers . The input to Buffer #1 is at pin 12 and the output is at pin 15. The 
input to Buffer #2 is at pin 13 and the output is at pin 16. The Input Buffer circuits are 
identical. Only Input Buffer #1 is described. 

With volts input, Q5 conducts and -6 volts appears at the collector of Q5. Q6 is 
driven into saturation by base current via R14. With Q6 conducting, the output is zero. 

With -12 volts input, Q5 is reverse biased and cuts off. The base of Q6, through R14, 
goes positive, driving Q6 to cutoff. With Q6 cut off, the output is -12 volts. 



Output Driver . The Output Driver circuit has two inputs at pins 18 and 19, and an 
output at pin 17. The theory of operation is as follows. 

During the following discussion, a 2K output load is assumed. When both inputs are 
at the high level of zero volts, the input to the base of Q14 becomes positive. Q14 is cut 
off. When Q14 cuts off, the base of Q15 goes negative. Q15 conducts and functions as an 
emitter follower until the output reaches approximately -12 volts. 

When either one or both inputs are at the low level of -6 volts, the input to the base of 
Q14 goes negative and Q14 conducts. The base of Q15 goes positive with respect to emitter 
of Q15 and Q15 cuts off. Output is zero volts. 



Inverter . The Inverter circuit has an input at pin 9 and an output at pin 10. The 
theory of operation is as follows. 

When Read Permit input is -12 volts, Q9 is biased to cutoff and the output is volts. 
When Read Permit input is O volts, Q9 is conducting and the output is -6 volts. 
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CIRCUIT BOARD DESCRIPTION SELECT LOGIC -B 

SCHEMATIC 3111158 



THEORY OF OPERATION. (Continued) 



Density Select Driver . The Density Select Driver input is at pin 25 and the outputs 
are at pins 21 and 23. The theory of operation is as follows. 

The Density Select Driver input is controlled by a pushbutton on the OCP. When the 
input at pin 25 is volts (Low Density), Q10 and Qll are cut off. High Density output at 
pin 23 is open circuit. Q12 and Q13 are conducting and Low Density output at pin 21 is 
-12 volts. 

When the input at pin 25 is -12 volts (High Density), Q10 and Qll are conducting. 
High Density output at pin 23 is -12 volts. Q12 and Q13 are cut off and Low Density output 
at pin 21 is open circuit. 



Deskew and Amplifier Select Driver . The Deskew and Amplifier Select Driver input 
is at pin 27 and the Deskew Select outputs are at pins 29 and 31, and Amplifier Select outputs 
are at pins 32 and 33. 

The theory of operation is as follows. An input of -12 volts causes Ql and Q2 to 
conduct and Q3 and Q4 to cut off. When Q2 is conducting, the outputs at pins 31 and 32 
are driven to approximately -12 volts by transistor Q2. 

When Q4 is cut off, the output at pin 29 goes to +12 volts and the output at pin 33 is 
isolated from pin 29 by back biased diode CR5. 

An input of volts causes Ql and Q2 to cut off and Q3 and Q4 to conduct. When Q4 is 
conducting, the outputs at pins 29 and 33 are driven to approximately -12 volts by transistor 
Q4. The output at pin 31 goes to +12 volts and the output at pin 32 is isolated from pin 31 by 
back biased diode CR2. 



SLB-2 



CIRCUIT BOARD DESCRIPTION 



SELECT LOGIC -B 
SCHEMATIC 3111158 



OPERATIONAL CHARACTERISTICS. 



CIRCUIT 


PARAMETER 


INPUT 


OUTPUT 


HIGH LEVEL 


LOW LEVEL 


HIGH LEVEL 


LOW LEVEL 


Input 
Buffer 


Voltage 


0.00 ±1.25V 


-12 ±2V 


0.5V max 


-12V thru 2.7K ±10% 


Current 


2.6 ma max 


4 . 7 ma max 


30 ma max 


-12V thru 2.7K ±10% 


Rise Time 


100 ns 




100 ns 




Fall Time 




100 ns 




500 ns max 


Output 
Driver 


Voltage 


0V to -IV 


-5V to -12V 


0V to -IV 


-12 ±2V 


Current 


350 [ia max 


1 . 5 ma max 
at -6 volts 


5 ma max 


5 ma max 


Density 
Select 


Voltage 


-0.5V most 
negative 


-5.5V least 
negative 


0.3V more 
positive than 
-12V supply 


Open circuit 


Read 
Permit 


Voltage 


-0.5V most 
negative 


-5.5V least 
negative 


+0.5V max 


-6.0 ±0.5V 


Deskew & 
Amplifier 
Select 


Voltage 
Deskew 


0.00 ±1. 25V 


-9V to -25V 


+12V with 
no load 


-12V 


Voltage 

Amplifier 

Select 


0.00 ±1. 25V 


-9V to -25V 


0.0±0.8V 
with no 
load 


-12V 
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CIRCUIT BOARD DESCRIPTION WRITE AMPLIFIER 

SCHEMATIC 3112345 



1. GENERAL DESCRIPTION. 

This card contains the input gating, deskew single -shot and the write head driver 
flip-flop. 



2. THEORY OF OPERATION. 

When Write Data input is coincident with the Write Strobe input for a period of 2 [isec, 
the Write Data signal is fed through OR diode CR7 to the base of Q2. Transistor Q2 conducts 
and the collector of Q3 is placed at ground. 

Capacitor C7 charges, causing Q4 to cut off and allowing Q3 to conduct. After 
capacitor C7 discharges, Q4 conducts again. The discharge time of C7 is based on the 
time constant of C7, Rl (or R2) and R12. The discharge time determines the deskew delay 
time and can be varied by adjusting potentiometer R2. When the dual speed option is used, 
potentiometer Rl is used. 

With Q4 conducting, Q5 conducts and a negative input is fed to the trigger flip-flop 
Q7 and Q8. The steering diodes CR18 and CR26 gate the input pulse to the proper transistor, 
causing the flip-flop to change state. 

Assuming the flip-flop is in the reset state, Q6 and Q7 are conducting, Q8 and Q9 are 
cut off. Diode CR18 is forward biased and CR26 is reverse biased. The collector output 
of Q6 is at ground and that of Q9 is near +10 volts. 

When a negative set pulse arrives at CIO and Cll, the pulse through Cll is applied to 
reverse biased CR26, producing no change. The pulse through CIO is conducted through 
forward biased CR18 to the base of Q7, cutting Q7 off.- When 07 cuts off, Q6 turns off and 
opposite state transistors Q8 and Q9 turn on. 

When Q8 and Q9 conducts, a ground is provided through the emitter-collector path 
to output B, pin 30. Simultaneously, the Q6 collector voltage rises to a positive voltage and 
is applied to output A, pin 34. Each voltage polarity change at the outputs A and B causes a 
current reversal in the write coil, producing a written ONE on the tape. The positive 
voltage is also conducted through CR21 to the Echo output, pin 24, for optional Write Check 
Error usage. 

A positive signal at DC Reset input pin 26 causes CR19 to be forward biased, applying 
a positive potential to the base of Q7. Q7 is forced into conduction. A negative signal at 
pin 26 causes CR19 to be back biased and disconnects this input. 
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CIRCUIT BOARD DESCRIPTION 



WRITE AMPLIFIER 
SCHEMATIC 3112345 



2. THEORY OF OPERATION. (Continued) 

Write Reset input at pin 10 is combined with the Reset output of the flip-flop via Ql 
and is handled in the same manner as data, except that a Write Strobe input is not required. 

Test Deskew is an input provided for use in the system alignment procedures. Test 
signals are handled in the same manner as data, except that no other inputs are required. 



POWER REQUIREMENTS. 



VOLTAGE 


CURRENT 


+12VDC±3% 
-12.VDC ±3% 
- 6 VDC ±4% 


14 ma max 

14 ma max 

8 ma max 
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CIRCUIT BOARD DESCRIPTION WRITE POWER GATE 

SCHEMATIC 3107128 



1 . G ENERAL DESCRIPTION 

This card contains three independent circuits. 

The Write Power Gate provides power to the write amplifiers when Write Permit is 
TRUE and when the Write Enable relay has been energized. 

The Read Permit inverter inverts and amplifies the Read Permit signal. 

The Density Select driver applies voltage to the density potentiometers located on the 
Read Deskew Assembly (3107252) . 

2. THEORY OF OPERATION. 



Write Power Gate. When input 1 or 2 is -12 volts, Ql is biased to cutoff. With Ql cut 
off, Q2 is driven into saturation by positive base current through R3. When Q2 conducts, the 
base of Q3 goes to approximately +3 volts causing Q3 to conduct. With Q3 conducting, the 
voltage at the base of Q4 goes to approximately +3 volts, causing Q4 to conduct. When Q4 
conducts, the output, through pins 7 and 1 of Kl, is at +10 volts. Relay Kl is energized 
when the External File Protect switch is closed. 

When input 1 or 2 is volts, Ql conducts and -6 volts appears at the base of Q3, 
driving it to cutoff. With Q2 cut off, the base of Q3 goes to +15 volts. As Q3 is conducting, 
approximately +15 volts appears at the base of Q4, driving it to cutoff. The output is volts. 



Read Permit Inverter . When Read Permit input is -12 volts, Q9 is biased to cutoff, 
and the output is +12 volts. When Read Permit input is volts, Q9 is conducting and the 
output is -6 volts. 



Density Select Driver . The Density Select Driver input is controlled by a pushbutton 
on the OCP. When input at pin 11 is volts (Low Density), Q5 and Q6 are cut off. High 
Density output at pin 16 is open circuit. Q7 and Q8 are conducting and Low Density output 
at pin 17 is -12 volts. 
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CIRCUIT BOARD DESCRIPTION 



WRITE POWER GATE 
SCHEMATIC 3107128 



2. THEORY OF OPERATION. (Continued) 



Erase Head Driver . Whenever the Write Power Gate is on, current is supplied to the 
Erase Head through R19. The current is 100 milliamperes nominal. 

When input at pin 11 is -12 volts (High Density), Q5 and Q6 are conducting. High 
Density output at pin 16 is -12 volts. Q7 and Q8 are cut off and Low Density output at pin 17 
is open circuit. 



3. 



OPERATIONAL CHARACTERISTICS. 



CIRCUIT 


INPUT 


OUTPUT 


HIGH LEVEL 


LOW LEVEL 


HIGH LEVEL 


LOW LEVEL 


Write Power Gate 


0.0V to -0.5V 


-5.70V to -12.36V 


+11V to+12V 


0.0V to -1.5V 


Density Select 


-0.5V most 
negative 


-5.5V least 
negative 


0.3V more positive 
than -12V supply 


Open circuit 


Read Permit 


-0.5V most 
negative 


-5.5V least 
negative 


0.5V max 


-6.0 ±0.5V 


Write Enable 
Relay 


11 . 64V min at 100 ma max 


+11V to+12V 


0.0V to -1.5V 



4. POWER REQUIREMENTS. 



VOLTAGE 


CURRENT 


+12 VDC ±3% 


2 ma max 


-12 VDC ±3% 


103 ma max 


- 6 VDC ±4% 


13 ma max 


+24 VDC ±15% 


30 ma max 


-24 VDC ±15% 


5 ma max 
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SECTION VII 

DRAWINGS 



7-1. 



INTRODUCTION. 



Printed circuit board schematics and assembly drawings are included in this section 
and are located in alphabetic order by the mnemonic code, as shown on Table 7-1. 

The master part selector drawings show the standard PCB assemblies used for the 
various versions of the data electronics. Drawing 3124744 covers the TM-7 series, drawing 
3124745 covers the TM-9 series, and drawing 3124746 covers the TM-ll/TM-12 series. The 
part number of the standard data electronics assembly (with or without the echo, rate, or 
vertical parity check options) is 3115771-10. The part number of a data electronics assembly 
containing one or more of the special features (special positive input/ output levels, vertical 
parity generate, longitudinal parity check, and longitudinal check character generate) is 
3115770- followed by a two digit version number which is determined by the version table on 
the master part selector drawing. For example, part number 3115770-01 identifies a data 
electronics assembly wired for bidirectional read (run/stop logic); standard input/output 
levels; echo, rate, and vertical parity checking; and 7 -track vertical parity generate. 

Two sets of logic diagrams are located at the end of this section. Logic Diagram 
3112457 is for standard DE-211 (7-track) and DE-291 (9-track) systems which use Forward/ 
Reverse and Run/Stop commands. Logic Diagram 3115496 is for standard systems which 
use Forward/Stop and Reverse/Stop commands. 

TABLE 7-1 
LIST OF DRAWINGS 



CODE 


DESCRIPTION 


SCHEMATIC 


ASSY DWG 


ECC 


Error Check 


3109873 


3109915 


EOA 


Exclusive OR 


3104452 


3107274 


FFB* 


Flip-Flop 


3104541 


3107275 


IBA 


Input Buffer 


3107038 


3107251 


IBT* 


Input Buffer 


3118175 


3118174 


LGB* 


LCC Generator 


3116076 


3116075 


LPB* 


LPC Timing -B 


3116088 


3116087 


ODA 


Output Driver 


3107043 


3107255 


ODL* 


Output Driver 


3118184 


3118183 


ODM* 


Output Driver 


3118166 


3118165 


PRB* 


Long. Parity Reg -B 


3116083 


3116100 


RAB 


Read Amplifier 


3107118 


3107270 


RDB 


Read Deskew 


3107253 


3107273 


RDC 


Read Deskew, Bidirectional 


3109930 


3109933 


SGA 


Strobe Generator 


3107058 


3107276 


SLB 


Select Logic 


3111158 


3111157 


WAB 


Write Amplifier 


3112345 


3112347 


WPD 


Write Power Gate 


3107128 


3107272 



'Required for special features. Refer to Section VIII. 
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MISCELLANEOUS DRAWINGS 

DESCRIPTION DWG NO. 

Master Part Selector 

Std TM -7 Series 3124744 

Std TM-9 Series 3124745 

Std TM-ll/TM-12 Series 3124746 

Card Location Chart (DE-211/DE-291) 3124747 

Logic Diagram, DE-211 Data Electronics 

(Fwd/Rev-Run/Stop) 3112457 

(Fwd/Stop-Rev/Stop) 3115496 
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CLAMP 
WRITE 
PERMIT (r) 

PARITY GO 



READ 
REGISTER 
RESET GO 



WRITE 
STROBE GO 



WRITE 
REGISTER 
RESET CO 

ECHOC+) 



+ 12 V 
- 12 V 
- 6 V 



J 



WRITE CHECK 
(ERROR +) 




ERN /t>/-< 
ECM 3335 



ECN 761 G 






asei^E- 



REFERENCE DESIGNATIONS 


LAST USED 


DELETED 


QI7 


CRIB 


CIS 




C»36 




VRl 




RS6 





M TABLE [.] 


FUNCTION 


CI 


C4 


C9 


ASSEMBLY 


USED ON 


36 IPS 


.0013UF,±5% ,200 V 


.0033UF,±5%J00V 


.0022UF x i5°/o l IOOV 


3109872-10 TM-72II 


75 IPS 


680 PF,t5% x 300V 


.00l8UF,i5%,l00V 


• 00I2UF +lo%JOOV 


3110558-10 TM-42II 


1 12.5-120 IPS 


470 PF,±5%,300V 


I000PF > ±5%J00V 


680 PF,±5% V 300V 


3U003M0 


TM-II2H 



13109873 



SEE TABLE. 

ALL DIODES TO EE 3263024-10. 
ALL TRANSISTORS TO BE 3212092-10. 
ALL RESISTOR VALUES ARE IN OHMS, +SX, £w. 
MICROFARADS 



£TJ FOR ASSEMBLY SEE TABLE. 



UNLESS OTHERWISE SPECIFIED. 



AMPEX 



AMPEX COMPUTER PRODUCTS COMPANY | 

»K7 JEFFERSON BLVD. CUIVER CITY. CAUFORNIA |_ 



SCHEMATIC- 
ERROR CHECK 



3109873 

| SHEET / 0j~/ 



B/M REFERENCE TABLE 



ASSEMBLY 


FUNCTION 


USED ON 


COMPONENTS 


PART A 


PART B 


PART C 


3109872-10 


36 IPS 


TM-72II 


033-168 


035- 42 Z 


035-421 


3/I0558-/O 


75 IPS 


TM-42II 


034-930 


033-O82 


035-757 


3110031-10 


1 12.5-/20 IPS 


TM-II2II 


034-214 


034-950 


034-930 



ERN IOI-K PROD REL 



ecAJ 3833 



*7^ 



-32O0526-/O 






PART NO. 


REFERENCE DESIGNATION 


PART NO. 


REFERENCE DESIGNATION 




3201100-10 


01, QI3, 015, 07 


041-412 


/?9,/?30 




3212091-10 


Q/4 


041-413 


R<b, RI4, R35, R4Q, R49, R5I, R53 




3212092-10 


Q2, Q3, Q4, Q5 t 06, 08. 
Q9, QIO, 011,012, 016, 0.11 


041-423 


R46 




041-430 


R3, RIO, R32 




3263024-/0 


CRI THRU CRI4, CRI6 THRU CR36 


041-434 


R50, R55 




013-461 


VRl 


041-482 


R4, R33 




034-111 


CI3 


041-483 


R47 




034-212 


C3, CI2 


041-495 


R22 




034-535 


CI 


04I-5O8 


R2, R20, R2b, R43 




034-491 


C2, C5, CIO. Oil, CI4, CI5 


041-518 


R45 


09G9/-IO 

75 


034-496 


C8 


041-519 


R52, R54 


3 


034-519 


C6 


04I-55O 


R8, R/6, R2I. R27 t R31 




037-990 


CI 6, CI7, CI 8 


041-561 


RI7, R44 




041-408 


R3\, R40 


04I-57O 


Rll 




041-403 


R42 


041-571 


RIB, R24, R4I 




041-411 


R5, ft7, Rl3 t RI5, R34, R3G 


041-584 


RI,RI9 ,R25 J R28 / R38 


M 


PART A 


CI 


O4l-O>l2 


R23,R29 J R3S 


@ 


PART B 


C4 


041-4/0 


R56 


M 


PART C 


C9 


044-131 


RI2 



[2] INSTALL PARTS 'A' THRU 'C' PER TABLE I. 

fi~l| MARK PART NO. AND NAMEPLATE INFORMATION 
^ PER MIL-STD-130. 

10. PART NO. TO BE AS SHOWN ON 8/M. 

9. SEAL PRINTED CIRCUIT SIDE ONLY WITH 
HUMISEAL TYPE 1B15 COLUMBIA TECH. CORP. 
OR EQUIV. 




MSFI&m&NGIs 



[7JTRIMP0TS NOT TO BE SUBMERGED IN WATER. 
6. COMPONENT DESIGNATIONS ARE FOR REF. ONLY. 
5. PLUS SIGN ON CAPACITOR INDICATES POSITIVE. 
4. HEAVY LINE ON DIODES INDICATES CATHODE. 
3. ASSEMBLE PER PRODUCTION PRACTICES MANUAL. 
2. FOR ASSEMBLY SPECIFICATION SEE 3I0 9874. 
1. FOR SCHEMATIC SEE 310 9873. 
NOTES: 



TYPICAL TRANSISTOR INSTALLATION 



7**- »£" 



DO NOT SCAIE DRAWING 



CHICK A-SAWf*? 



DFTSMN 1/ ssffjfA/O 



V"A<- 



FlO. BOX 38S, CULVER CITY, CAUP, 



CIRCUIT BOARD A5SY 
ERROR CHECK 



CODE IDEM. NO. 

09150 



3 109 3 I 5 



f 300 
OUTPUT 2 ■{ 

(^400 

-12 VDC 

-6 VDC 

412 VDC 







REVISIONS 








ISSUE 


DESCRIPTION 


DRAFTSMAN 


DATE 


APPROVAL 


A 


0- - . 


Hfi 


- . 




3 


ECN 3K6 


/Jw. 


a^ju.-~.c. 


'■&rrf< 


ijj^p-^,. 


C 


£CAf SO£/ 


#. ...„/. 


"i u 


. -4 



- 1 2VDC -I2VDC 






5. ALL TRANSISTORS TO BE 3212092-10. 

g} REF DESIGNATIONS ARE ABBREVIATED PER 
MIL-STD-16. PREFIX THE PART DESIGNATION 
WITH THE SUBASSEMBLY DESIGNATION. 

3. ALL DIODES TO BE 3263024-10. 

2. ALL RESISTORS IN OHMS t5%, 1/4 W 

I. ALL CAPACITORS IN MICROFARADS 
NOTES: UNLESS OTHERWISE SPECIFIED 



NLESS OTHERWISE SPECIFIED 

TOLERANCES 
DECIMALS^ ANGLES 

BREAK ALL SHARP EDGES APPROX. .01C 



DO NOT SCALE DRAWING 



1 "> N E 1 n 



LIST OF MATERIAL 



,™™„ CQ 



DFTSMN|^.7r.^«v 



7103-254 



1Ampex|!5 



]AMPEX COMPUTER PRODUaS COMPANY 
9937 JEFFERSON BLVD. CULVER CITY. CALIFORNIA 



SCHEMATIC, 
EXCLUSIVE OR TYPE P 



CODE INDENT. NO. 



3104452 



3100312-10 




3IQ7IQ1-SO 



-615-004 TYP 
3 PLACES 



^ — 280-052 
TYPICAL TZAUSISTOZ INSTALLATION 







REVISIONS 








ISSUE 


DESCRIPTION 


DRAFTSMAN 


DATE 


APPROVAL 


A 


run io: .i 


ri-QD. 


_'/•*.._ '- 






B 


ECM 8061 


•*~-.U, 


h u 














i nnr^nr- 



PART NO. 


QTY. 


COMPONENT DESIGNATION 


3212092-10 


8 


Ql 01 ,102,201 ,202,301 ,302,401 ,402 


3263024-10 


28 


CR101 THRU 106,108,301 THRU 306, 
308.CR201 THRU 206,208,401 THRU 
406,408 


3263028-10 


4 


CR107,207,307,407 


034-491 


4 


0102,202.302,402 


034-963 


4 


C10I ,201 ,301 ,401 


037-058 


3 


CI, 2, 3 


041-407 


8 


R101, 102, 201, 202, 301, 302, 401, 402 


041-408 


4 


R107,207,307,407 


041-415 


4 


R108,208,308,408 


041-482 


4 


R106,206,306,406 


041-562 


4 


R105,205,305,405 


041-44 2 


4 


R109.209.309.409 


041-748 


8 


R103, 104,203,204,303,304,403,404 



310727-1 







8. PART NO. TO BE 3107274-10. 

7 SEAL PRINTED CIRCUIT SIDE ONLY WITH HUMI-SEAL 
TYPE IBI5, COLUMBIA TECH. CORP., OR EQUIV. 

6. HEAVY LINE ON DIODE INDICATES CATHODE. 

5. PLUS SIGN ON CAPACITOR INDICATES POSITIVE. 

4. COMPONENT DESIGNATIONS ARE FOR REFERENCE ONLY. 

3. ASSEMBLE PER MANUFACTURING PRACTICE MANUAL 

2. FOR? ASSY SPECIFICATION SEE 3104624. 

1. FOR SCHEMATIC SEE 3104452 



3107280 TM-721 I 



DO NOT SCALE DRAWING 



UNLESS OTHERWISE SPECIFIED 

TOLERANCES 
DECIMALS ANGLES 

BREAK ALLSHAgPJ 

RADII 

XJGMN 

SURFACES 



MATERIAL 



LIST OF MATERIAL 



%$£ 



Yy/tit. 



pd&_ 



lAMPEXinj/l AMPEX C0MPUTER PR0DUCTS COMPANY 
i I K I 1 9937 JEFFERSON BLVD. CULVER CITY. CALIFORNIA 



CIRCUIT BOARD ASSY- 
EXCLUSIVE OR TYPE P 



CODE INDENT. NO. 



r J7 r 



3107274 



12 
19 
23 
30 




^^ 



ECU 00S-72 



ECU iRTT 



ECN 3MJ 






24 
33 

9 
16 



-6VDC -I2VDC 

A A 



-I2VDC -6VDC 



UJ SERIES: 100 

^ 200 

300 

400 



"~l 




TABLE 1 g] 


ASSY NO. 


C2 &C3 


3102970-10 


33PF,± 10%. 500V 


3107275-10 


33PF,±lO%. 500V 


3109115-10 


I5PF,± 5%, 500V 


311 1790 -10 


NONE 



CI 

+1 1 



:2CP^- 
35V 



t20%+ 
35V 



i20% 
35V 



[|] SEE TABLE I . 



REF DESIGNATIONS ARE ABBREVIATED PER 
MIL-STD-16. PREFIX THE PART DESIGNATION 
WITH THE SUBASSEMBLY DESIGNATION. 
ALL DIODES TO BE 32G3C24-I0. 
ALL CAPACITORS IN MICROFARADS. 
ALL RESISTORS IN GHM5 ±5Vc,l/4W. 



NOTES: UNLESS OTHERWISE SPECIFIED 



DO NOT SCALE DRAWING 



UNLESS OTHERWISE SPECIFIED 



„<5ESAPPR0X.'.. 

SPOTFACE CORNER 

ROUGHNESS U OF ALL MACHINED 



I zone | n 



LIST OF MATERIAL 



inZ^TTT 



7103-252 



I A iippv I [~0/] AMPEX COMPUTER PRODUCTS COMPANY 



BLVD. CULVER CITY. CALIFORNIA 



SCHEMATIC, 
FLIP-FLOP, TYPE P 



CODE INDENT. N 



3104541 



ISSUE 

E 



3I0O3IZ-I0 



Z200S26-I0 




3/07/09-4-0 



u 



TV PI CALL TZAU5ISTOR. /MSL4UAT/OM 



A ]r\.N Ml -J 



I ORAFTSMAN I DATE I APPRO VAL 



PART NO. 


QTY. 


COMPONENT DESIGNATION 


3263024-10 


16 


CR101, 103, 104, 105, 201, 203, 204, 

205,301,303,304,305,401,403,404, 

405 


3212092-10 


8 


Ql 01, 102, 201, 202, 301, 302, 401, 402 


037-058 


3 


CI, 2. 3 


034-491 


8 


C102, 103.202,203,302,303,402,403 


034-417 


8 


C101 ,104,201 ,204,301 ,304,401 ,404 


041-007 


8 


R103, 108,203.208,303,308,403,408 


041-560 


8 


R102,109,202,209,302,309,402',409 


041-511 


8 


R105, 106,205,206,305,306,405,406 


041-507 


8 


R101, 110, 201, 2 10, 301 ,310, 401 ,410 


041-751 


8 


R104, 107,204,207,304,307,404,407 


3263028-10 


8 


CR102 THRU 402, CRI06 THRU 406 



13107275 



Q 



MARK PART NO. AND NAM£PLAT£ INFORMATION PER 

MIL-STD-130 

PART NO. TO BE 3107275-10 



HEAVY LINE ON DIODE INDICATES CATHODE. 
PLUS SIGN ON CAPACITOR INDICATES POSITIVE. 
COMPONENT DESIGNATIONS ARE FOR REFERENCE ONLY. 
ASSEMBLE PER MANUFACTURING PRACTICE MANUAL. 
FOR'ASSY SPEC SEE 3104604 
FOR SCHEMATIC SEE 3104-541. 
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AMPEXinP] AMP£X C0MPUTER P R0DUCTS COMPANY 
I K I 1 9937 JEFFERSON BLVD. CULVER CITY. CALIFORNIA 



CIRCUIT BOARD ASSY- 
FLIP-FLOP, TYPE P 



3107275 



INPUTS 



OUTPUT^ 



+ I2V 
-6V 
-IZV 



P. S, GRD 





REVISIONS 








ISSUE 


DESCRIPTION 


DATE 


DRAFTSMAN 


DATE 


APPROVAL 


D 


ECU 9 II- A H REDRAW 


ZO-29& 


J^Lt-s^Z* 


to (.5 
V.1 


rJjH^ 


£ 


£CAl SO 51 


4- It- (6 


t.Co- 


4 66 


&tW+*P'X 


F 


ecki ss/a 


*Mc 


/f/evful. 


•? ^' 





+ IZV 



INPUT -*- 



^CIRCUITS 
I -6 




R2 
3.3K. 

-vVv^ 



R4 

3.6 K. 

VSAA-, 



Rl 



CRI J[ 






cz 

15: 



C3 
I5'- 



L 






■GV 




OUTPUT 



320H04.-IO ^5*^12092-10 



CR2V 



3I07038 



77^L£ J 



1 



ASSEMdLY 


USED 
ON 


COMPONENT 


R/ 




310 7037-/0 


VEZoo 


75 K 




5107255-/0 


VE200 


75 tf 




3118156-01 


Tti mu 


36 K 




3118279-01 


DE-2IZ 


270n 





[6JSE^ TABLE I 

fil PARTIAL REFERENCE DESIGNATIONS ARE SHOWN. 
*"* PREFIX THE REFERENCE DESIGNATION WITH THE 
CIRCUIT NUMBER FOR COMPLETE DESIGNATION. 

4. ALL DIODES TO BE 32&30Z4--IO, 

3. ALL RESISTOR VALUES ARE IN l/4-W ±5%. 

2. ALL CAPACITOR VALUES ARE IN MICROFARADS, 20V ±ZO% . 

1. FOR ASSEMBLY SEE Table I. 

NOTES: J N LESS OTHERWISE! SPECIFIED. 



SF£ WlE 



1ST USED ON 



APPLICATION 



DO NOT SCALE DRAWING 



UNLESS OTHERWISE SPECIFIED 

DIMENSIONS ARE IN INCHES 
DECIMALS TOLERANCES ANG LES 

■XX±.03.XXX±.OlO ±/x° 

BREAK ALL SHARP EDGES APPROX. .010. C'BORE 
AND SPOTFACE CORNER RADII APPROX. .010. 
ROUGHNESS OF ALL MACHINED 
SURFACES PER MIL-STD-10 



MATERIAL 



y 



THE INFORMATION HEREON IS THE PROPERTY OF 
AMPEX COMPUTER PRODUCTS DIVISION. NO REPRO- 
DUCTION OR UNAUTHORIZED USE IN PART OR IN 
WHOLE SHALL BE MADE WITHOUT WRITTEN CON- 
SENT OF M4PEX COMPUTER PRODUCTS ~ 



PROT „- 
ENGR ^ 



.^^ 



Cccg,, 



/ &**<& 






**££:3. To^y^-±. r-'f-d 



«£ 



FjL^u* 



S'fU 



f-/f-U 



Vz&o 



T^ZJ 



/V IlilBCV COMPUTEB PRODUCTS DIVISION 
AVlVlr^CVV P.O.BOX 328, CULVER CITY, CALIF. 



SCHEMA! I C- 

IKJPUT BUFFER 



CODE IDENT. NO. 

09150 

~MQKJE_ 



310703 S 



1 OF I 



B/M REFERENCE TABLE. 


ASSEMBLY 


USED ON 


PART D 


3/07037-/0 


DE-200 


04/-520 


3/07256-/0 


DE-200 


04/-520 


3//6/56-OZ 


TM-H2/3 

arc we 


04/-7SI 


3//8S73-OI 


OS-&2(t4l) 


04/-S03 



m 





- BOARD DETAIL 
PART A 



-3I07339-iO[9J 



-3I0932O-2O 



|J22 IW STALL PART D PER TABLE J_ 

QT). RWET, PART C USED ONH WITH 2.Z005Z6-I0. 

10. SEAL PRINTED CIRCUIT SIDE ONLY WITH HUMI-SEAL 
TYPE IBI5j COLUMBIA TECH CORP QR EQUlV. 

[9] MAM PART NO AND NAMtt--LATE INFOPMaT/OM PER *r/L-STD-/3 
ft. PflKT NO. TO RE AS SHOWN ON TABLE X. 

F7]] c/ecu/rey o/v raes/DE. 
£,. Pius s/g/y o/v c/)P/xr//-fie //vd/c/?;i<z Fos/r/v/r. 
S. coAfPO/r£-/t t S£s/6/t/}r/o/YS /)*■£ par ft.Fi/c-F/vci avtr . 

4. ASSEMBLE P£ £ /Umi/C//C/-{/£/,V C rgACT/Cf At AM. Ml. . 

3. f/Fflyy i/HE o/v d/odl //v£/c/?m c//?//cz>£ . 

Z. FOX PRODUCT 5P£CIF/C/)r/CN ScF 3/0 701<3. 
I. FO/? SCHEMATIC SEE t '470 IB. 
NOTES: UNLESS OTHERWISE SPECIFIED 



\\ U \) J 





PfleT NO. 


PEFErEMCE DESIGNAT/OH 




3Z0//O4 -/O 


/a / T/tru 8 a i 




3Z/2O9Z-/0 


/az Tt/eo naz 




i', :.-J24-/4 


ic/f/ r#i>(/ncrr % /C/tz r//**/ s ere 










037-9 90 


c y j2j3 




Of/- -VO 7 


/j?2 r/s/ev r/t? 




a*/ -44Z. 


/Z S" T/tfU 8XS 




0*i-+i£ 


/.? 1 thjtu a/e 3 


m 


PART D 


//?/ 7V//fZ/ ZCI 




04/S7 1 


/IS 4 THflS &£4 



TYP/CAL Tfi/)/V±ISTC)£ //Y5T/9LlflT/ON 



REFERENCE 



3I07Z58 TM721 



Z'07037 TM7Z.H 



DO NOT SCALE DRAWING 



UNLESS OTHERWISE SPECIFIED 



_ GESAPPROX. .. 
SPOTFACE CORNER 
R OUgJhN ES S~0 F ALL MACHINED 
■STD10 



BREAK ALL SHARP EDGES APPROX. X 

RADII .010 
3UGHNESS Or 
SURFACES 



MATERIAL 



X 



I zone I r 



UST OF MATERIAL 






J? /V~~ 



\Z 'C: 



AMPEVj % 



r 0/1 AMPEX COMPUTER PRODUCTS COMPANY 

J_j 9937 JEFFERSON BLVD. CULVER 



CIRCUIT BOARD ASSEMBLY- 
INPUT BUFFER 

NDENT. NO I SIZE I DWG. NO. j ISSUE 

_D 'I. 7C.-.I E 



/ 


/O 


2 


/3 


3 


11 


4 


19 


5 


23 


<o 


25 


7 


29 


8 


32 



+I2V 
-12V 



P.5.GRD 




1 

2 


9 
/4 


3 


/6 


4 


20 


5 


22 


6 


26 


7 


2S 


a 


33 



DATE DRAFTSMAN DATE AmtOYAL 



jgT/1/ S<g^7 r^AV *-"*S #&rtrro y^b /t/ g^ r 





TABLE I 



JI 



c/ 

/5 + 
±20% 
201/ 



C2 
. /5 

' ±20% 
20V 



~L 



ASSEMBLE 
NO. 


INPUT 
LEVEL 


COMPONENTS 


Rl 


R2 


R3 


R4- 


R6 


Ql 4- 02 


JUMPER 


3118170-01 


+3/0V 


4.7K. 


470 ft 


JUMPER 


7.5 K. 


8.25K/J% 


14- 505 


POSITION 
ATOC 


3116171-01 


t6/0V 


IOK 


2.7K 


f 


3.57K,tl% 


014-505 


3118172-01- 


+ 9/0V 


/OK 


4.7 K 


f 


l.3lK,±l% 


Ol 4-505 


3118173-01 


+ I2/0V 


/OK. 


A-.7K 


1 


/3IK,tl% 


3212053-10 


3/23922-01 


+ 6/0V 


24 K 


2.1 K 


7.5K 


337K±/'/c 


0/4-505 


37/8227-0/ 


0/+3V 


OPEN 


470*1 


7-5K 


JUMPER 


&2SK±I% 


OI4 -505 


POSIT/ON 
3 TOC 


3II8Z28-OI 


0/+6V 






2.7K 






ttKil"/. 


014-505 


3/ 182 23 -01 


0/+9V 


■ 


' 


4>7K 


' 




1.31 Ktl% 


014-505 


3/ 18230-01 


0/+/2V 


OPEN 


4-7 K 


7.5/C 


l.3lKtlfo 


3212053-/0 



[7J SEE TABLE. . 

IMPARTIAL REFERENCE DESIGNATIONS ARE SHOWN. 

'-^PREFIX THE REFERENCE DESIGNATION WITH THE 

CIRCUIT NUMBER FOR COMPLETE DESIGNATION. 

5. ALL TRANSISTORS TO BE 32l2o9Z-iO. 

4. ALL DIODES TO BE 3ZQ,3o24--io. 

3. ALL RESISTOR VALUES ARE IN OHMS, ±67,, //41V. 

2. ALL CAPACITOR VALUES ARE IN MICROFARADS. 

1. FOR ASSEMBLY SEE TABLE I . 

NOTES: 



DO NOT SCAIE DRAWING 



UNLESS OTHERWISE SPECIFIED 

DIMENSIONS ARE IN INCHES 

DECIMALS TOLERANCES angles 

Jtx± — Jootfe ± — 

8REAK ALL SHARP EDGES APPROX. .01 0. CKKE 
AND SPOTFACE CORNER RADII APPROX. .010. 

"""' ~ ™ y 




/V $ foz 



SCHEMATIC- 
INPUT BUFFER -T 
C POSITIVE LOGIC) 



CODE IDENT. NO 

09150 



[BwcTSoT 

31/8/7 5 



/4SS£At8LY 
A/O. 


//VPC/T 
££V£L 


COMPOA/£AtrS 


P4#T /) 


PJfiT B 


pjftr c 


Ps9f?T D 


Pytffr D 


pser P 


JU*fP£P. 


3123922-01 


+ 6/OV 


04/-570 


041-442 


JUMPER 


041-520 


048-047 


14- 505 


POSITION 
A TO C 


3118170-01 


+3/0V 


041-412 


041-428 


41 -520 


042-431 


0/4-505 


3118171-01 


■f6/0V 


041-408 


041-442 


041-520 


048-047 


0/4-505 


3118172-01 


iS/OV 


041-408 


041-412 


041 -520 


O 42 -422 


014-505 


3118173-01 


+I2/0V 


04 1-408 


041-412 


041-520 


042-422 


32/2053-/0 


31/8227-0/ 


0/+3V 


NOT USED 


04 1-428 


O 4 1-520 


JUMPER 


042-431 


0/4-505 


POSITION 
B TO C 


3118228-01 


0/+6V 


j 


041-442 


041-520 


048-047 


14-505 


3II8223-OI 


0/ + 9V 


* 


041-412 


041-520 


042-422 


0/4-505 


3118230-01 


0/H2V 


NOT USED 


041-412 


04 1-520 


042-422 


3212053-10 



ec/v 9 say coA/r 



*«*. 



-520052(3-/0 




3I0969/-IO 



PART NO. 


REFERENCE DESIGNATION 


3263024-IO 


ICRI THRU 6CRI 


037-068 


CI, C2 


041-570 


IR5 THRU 8R5 


04-1-442 


IR8 THRU 8R8 


048-331 


IR7 THRU 8R7 


3212032-10 


103 THRU 803 


PART A 


IRI THRU 8RI 


PART B 


IR2 THRU 8R2 


PART C 


IR3 THRU 8R3 


PART D 


IR4 THRU 8R4- 


PART E 


IR6 THRU 8R0> 


PART F 


101 THRU aoij 102 THRU 8Q2 



3U5720-<2>e 



[2] FOR JUMPER POSITIONS SEE TABLET. 

FIT} MARK PART NO. AND NAMEPLATE INFORMATION 
" PER MIL-STD-130. 

10. PART NO. TO BE AS SHOWN ON TABLE I. 

9. SEAL PRINTED CIRCUIT SIDE ONLY WITH 
HUMISEAL TYPE 1B15 COLUMBIA TECH. CORP. 
OR EQUIV. 



3H8/&9-OI 




(JYP) 




m-nggiENoig 



6. COMPONENT DESIGNATIONS ARE FOR REF. ONLY. 

5. PLUS SIGN ON CAPACITOR INDICATES POSITIVE. 

4. HEAVY LINE ON DIODES INDICATES CATHODE. 

3. ASSEMBLE PER J/*P£X JrAHDASDS . 

2. FOR PCAF SPECIFICATION SEE 3H8I7G. 

1. FOR SCHEMATIC SEE 31 1 8 17 5. 

NOTES: 



TYPICAL TRANSISTOR INSTALLATION 



DO NOT SCAM DEAW1NO 



UNUSS OTHDtWIM STK3REO 
DIMENSIONS AX IN INCHES 
DECIMALS TCH£*ANCES anoUj 

3X±.O5XO±.0IO ± '/2° 
WEAK All SHAW EDGES APPSOX. .010. CKXl 
AND SPOTFACE COKNE* (AM AWtOX. .010. 




ZZZZ2ZI 



um 



>hll« 



AMPEX 



CIRCUIT BOARD ASSY- 
INPUT BUFFER -T 
(POSITIVE LOGIC) 

311811 4- 



CODE IDLNT. NO 

09150 



SELECT 

HIGH DENSITY 

(-) 

SELECT 

MED DENSITY 

(-) 



SELECT 
LON DENSITY 
(-) 



GAP DETECT 
INPUT 
(-I2/0) 



PUN (-) 
WRITE PERMIT (-) 
■f-24 VOC 
-24VDC 
fIZVDQ, 
-6VDC 
-I2\/DC 



RS.GR.D — 




t 


> 


>R5 
e 47AC 


CRI 


1 L 


Ld 


T " n ■ 


iR4 


«i 


)QI 





32/2053-/0 



±CR4- $RI6 %.C7 
■±-'/2IA/-±- 



Rn 
3.6K 



20V \I00V^ 20V 



, + P V T 



Tc/ Tc2 C3 C4 C5 CG 

15 _ 1.0047 15 „ +15,, C.6 * 6.6 
±l±2O%±lil0%±L ±20% ~t20%^:35V 4= 35V 



'±20% 
20V J 



.'351/ 



35V 

±20% 




>\c_ 



/SSt/£ £ 

sicveo stJiry j //£/<* 2 -/o ra rotate 2 . 
/SSff£ c 

^aeto jssr J//8/S2 -c/ ro 7xs££ 1. 



WRITE REGI5TER 
D.C. RESET 



^ SEE TABLE 1. 



TABLE 1 


ASSY NO. 


SPEED 


DENSITY 


C3 


C9 


CR4- 


C7 


3116072-10 


3G IPS 


800/556/200 


.00l5,±/O%,IO0V 


.056 1 10%, 35V 


OPEN 


OPEN 


5IIG073-/0 


112.51 /SO IPS 


800/556/200 


330pf,tS°/ Ol 500\/ 


.015 110%, 35V 


OPEN 


OPEN 


5IIG074-/0 


7.5 IPS 


600I55&I2OO 


.0047 +I0JLI00V 


.2a 15%, 35V 


OPEN 


OPEN 


3IIG14-2-I0 


56-75 IPS 


800/556/200 


470pf, ±5%,30o V 


.027 tl0y Ol 35V 


OPEN 


OPEN 


31/8/52-01 


60 /PS 


S5S/200 


470pf,±5f ,300V 


.047 1/096, 35 V 


OPEN 


OPEN 



REFERENCE DES/6NATI0N5 


LAST USED 


DELETED 


R45 




on 




0R2O 




CII 





5. ALL TRANSISTORS TO BE 320/20 92 -/O. 

4. ALL DIODES TO BE 32C3024--IO. 

3. ALL RESISTOR VALUES ARE IN QHUS+5%, l/dtV. 

2. ALL CAPACITOR VALUES ARE IN MICROFARADS. 

1. FOR ASSEMBLY SEE TABLE 1. 

NOTES: UNLESS OTHERWISE SPECIFIED. 



3. BOX 3BS, CULVER CITY, CAUF. 



SCMEMATIC- 
LCC GENERATORS 



09150 



3/ IGOIG 



B/M REFERENCE TABLE 


ASSY NO. 


SPEED 


DENSITY 


PARTA 


PARTB 


PARTC 


PARTD 


3/IG072-/0 


3GIPS 


600/556/200 


035-509 


037-465 


NOT USED 


NOTUSED 


3IIG073-/0 


112.5/ ISO IPS 


QOO/556/200 


03 4.-2 12 


037-344 


NOT USED 


NOT USED 


3IIG074.-IO 


7. 5 IPS 


800/556/200 


035-989 


037-454 


NOT USED 


NOTUSED 


3//6/4-2-/0 


56-75/PS 


800/556/200 


034-2/4- 


037-34-3 


NOT USED 


NOTUSED 


3//3/52-0/ 


60 /PS 


556/200 


034-2/4- 


037-273 


NOT USED 


NOT USED 



DATE DRAFTSMAN DATE 



<L<L 



CHAKGE DESCRIPTION 

/SS '&■ J9AD£0JSSY J//C/<2-/0 
/SS 'c' *O0£O ASSY S/I8ISZ-OI 



M 





i 



_£6 


1 Q fcolh> 


1 s 


Q 

1 ' 


Silo 


T T 


1 L 


i^UY 




-3II5720-03 



■ 460-004 
2 PLACES 



PART NO. 


REFERENCE DESIGNATIONS 


PART NO. 


REFERENCE DESIGNATIONS 


3201100-10 


015 


041-430 


R34 


3212053-/0 


Qlj 03, 05 


041 -436 


R4I 


3212054-10 


07,09 


041-442 


R30 


3212074-/0 


QlO 


041-482 


R/9, R26.R39 


3212091-/0 


Q 2,04,0 to 


041-484 


R40 


3212092-/0 


Qli,Qi2,Qi3,Qi6,Qn 


041-497 


R2I 


3212098-10 


08, 014 


041-51 1 


R3& 


3263024-10 


CRI-CR3,CR5 J CR6 J CR8-CR20 


041-519 


R27.R29.R33 


3263028-10 


CRT, 


041-520 


Rl, RCRII 


034-212 


CIO 


04I-4H 


R3, R8, RIB 


034-963^ 


Cll 


04I-5G0 


R2 J RT J RI2,R28 J R44 


035-989 


C2 


04I-5&I 


R25 


037-071 


C5.C6 


041-570 


R20 


PART A 


C8 


041-571 


R17 


037-990 


CI C3, C4 


041-534 


R3I, R32, R38 


041-408 


R35, R37 


04I-CI2 


R43 


041-409 


R42 


041-595 


R24 


041-410 


R23 


044-313 


R5, RIO, Ri5 


04I-55O 


R4,R9,RI4 


047-302 


R45 


PART 3 


C9 


047-891 


R22 


PART C 


CR4 


041-437 


RI8 


PARTD 


C7 






041-303 


RI6 





m-n-m-Nci; 



[I2] INSTALL PARTS A THRU D PER TABLE I. 

|TI| MARK PART NO. AND NAMEPLATE INFORMATION 
^ PER MIL-STD130. 

10. PART NO. TO BE AS SHOWN ON TABLET.. 

9. SEAL PRINTED CIRCUIT SIDE ONLY WITH 
HUMISEAL TYPE 1B15 COLUMBIA TECH. CORP. 
OR EQUIV. 

[§]MARK POT REF. NO's. .12 HIGH CHARACTERS, 
COLOR WHITE, PER MIL-STD-130. DO NOT 
IMPRESSION STAMP. 

[T^TRIMPOTS NOT TO BE SUBMERGED IN WATER. 
6. COMPONENT DESIGNATIONS ARE FOR REF. ONLY. 
5. PLUS SIGN ON CAPACITOR INDICATES POSITIVE. 
4. HEAVY LINE ON DIODES INDICATES CATHODE. 
3. ASSEMBLE PER PRODUCTION PRACTICES MANUAL. 
2. FOR ASSEMBLY SPECIFICATION SEE 3IIG.077. 
1. FOR SCHEMATIC SEE 31 1 GO 7£. 
NOTES: 



■TYPICAL TRANSISTOR INSTALLATION 



DO NOT SCALE DRAWING 



UNLESS OTHERWISE SPECIFIED 

DIMENSIONS AM IN INCHES 

DECIMALS TOLERANCES ANGLES 



IN^«-V^ 



F^O. SOX 3B«,CULVSR CrTY.CAUF. 



CIRCUIT BOARD /I5SY- 
LCC GENERATOR —B 



CODE IDENT. NO 

09150 



[bW4. no. 

3/IG07S 



READ PERMIT (+) 



GAP DETECTOR 
INPUT (+) 



LPC READ DATA — 



-hIZVDC 
- 12V DC 




A £/?/v .'J6-:v 



L&C REGISTER 



I ZEF£QE\CE DE5 I SNA TlCNS I 



LONGITUDINAL PARITY 
ERROR M 



5. ALL TRANSISTORS TO BE 32I2092/0. 

4. ALL DIODES TO BE 326>302&-rO. 

3. ALL RESISTOR VALUES ARE IN OHMS ± 5%, >/* K>. 

2. ALL CAPACITOR VALUES ARE IN MICROFARADS 1 5%, iOO^. 

1. FOR ASSEMBLY SEE 3II&OB7. 

NOTES: UNLESS OTHERfJiSL SPECIFIED. 



3HCQ81 TM-72IIQ-D.) 



m USED ON 



DO NOT SCALE DtAWINC 



— JOX± ± — 

MEAX AU SHAW EDGE S AmOX. .0 1 . CaOK 
«AOU AW«OX..0l0. 

~ y 



CH» J 4,*,.,.,+ . 



-^T: 



l^Ui 



P.O.BOX 3BB.CUL.VCn 



SCMEMATIC- 
LPC TIMING -3 



D 09150 



3 l /GO 8 8 



£*a/ /og-cj pxoo. "/»At ?„;,*./» ^Y % ~^UZ. 



-5200526-/0 



I 



>=£ 




4 



SI £ I,, 



■ 4G0-004 
2 PLACES 





■5I0909I-IO 
SI 



PART NO. 


REFERENCE DESIGNATIONS 


PART NO. 


REFERENCE DESIGNATIONS 


3212053-10 


03 


041-430 


RI5 


3212092-10 


Ql,Q2, Ql, Q5, Q6 


041-436 


Rl 


3263024- 10 


CRI THRU CR22 


041-483 


Rio 


033-082 


C3 


041-464 


R2 


034-950 


C4 


041-51 I 


RI\ t Rl6 


037-930 


CI.C2 


041-520 


R6 


041-406 


Rll 


041-560 


R5; R8, RIB 


041-409^ 


R3 


041-584 


RI3 


041-41 1 


R9 


041-6/2 


R4, Rl, RI4 


041-412 


RI2 


O41-302 


RI9 



3/IG06&-/0 



G/5-004 
2 PLACES 




@W^ PART NO. 4- NAMEPLATE INFORMATION 
PER MILSTD-130. 

8. PART NO. TO BE 3116081-10. 

7. SEAL PRINTED CIRCUIT SIDE ONLY WITH HUMI-SEAL 

TYPE IBIS COLUMBIA TECH. OR EOUlV. 
6. COMPONENT DESIGNATIONS ARE FOR REP. ONLY. 
5. PLUS SIGN ON CAPACITOR INDICATES POSITIVE. 
4. HEAVY LINE ON DIODES INDICATES CATHODE. 
3. ASSEMBLE PER PRODUCTION PRACTICES MANUAL. 
2. FOR ASSEMBLY SPECIFICATION SEE 3 (Id O 8 3. 
1. FOR SCHEMATIC SEE 3l IG088. 
NOTES: 



TYPICAL TRANSISTOR INSTALLATION 



Final B/k* 



DO MOT SCAU PtAWWO 



xc±.o5 xa±.oio ±'/2 
■uk au mav man untax. .01 ». cia«* 
and iwwao co»« urm amoi. xio. 

■OUGtMBS Of AUMAOfftCO / 

mmch — raw-re-it &. 






<-mL,Z, '!-/■£& 



rmT- 



"A& 



A AJIDCV coMPcrran MWDUcn oivi«iom 



CIRCUIT BOARD ASSY- 
LPC TIMING —B 



[SSTBTno- 

09150 



31 IG081 



INPUT ! -<? 



INPUT 2 < 



OUTPUT - 



+12 VDC 
-12 VDC 



r 



POWER 
SUPPLY ^ 
GROUND 



TABLE I 



ASSEMBLY 


COMPONENTS 


QZ 


CR4 


R4 


3/O7O42-/0 


32/2O9Z-/0 


3 2G3 024-/0 


/25Sl±3%3W 


3/O7259-I0 


32/2092 -/O 


3 2G3 024-/0 


IZ5.SL±3% 3W 











BdNff^-Sf- D£V. PRo.(x-c\ 



ECN 911-31 



ECH 911-AN 



ECN 8732 



ECNS74 7 



s.vu 



iswi^ffo 



PROD. J/ftJU~<Lr 



//■3ravo 



j/g/virt 




2-Z(*Q 



12 VDC -I2VDC 



INPUT I 



INPUT 2 



i 15 
+ |20V 
j±2Q% 



C2 

15 
20V 

t20% 




OUTPUT 



6. FOR REF ASSY SEE 3107255 

SEE TABLE I 

[gj PARTIAL REFERENCE DESIGNATIONS ARE SHOWN. PREFIX THE DESIGNATING 
NUMBER WITH THE CIRCUIT NUMBER FOR COMPLETE DESIGNATION. 

5. ALL DIODES TO BE 3263024-10. 

4. ALL TRANSISTORS TO BE 3212092-10. 

3. ALL RESISTOR VALUES ARE IN OHMS, l/4W,±5°/o. 

2.ALL CAPACITOR VALUES ARE IN MICROFARADS. 

I. FOR ASSEMBLY SEE TABLE I 

NOTES: UNLESS OTHERWISE SPECIFIED 



3107042 



3107259 



3107042 



3107259 



TM-5 



TM72II 



TM 721/ 



Trv172l2 



1ST USED ON 



DO NOT SCALE DRAWING 



UNLESS OTHERWISE SPECIFIED 

TOLERANCES 
DECIMALS ANGLES 

.XX ± .03 .XXX ± .010 ± 1/2* 

BREAK ALL SHARP EDGES APPROX. .010 
C'BORE AND SPOTFACE CORNER 

RADII .010 
ROUGHNESS OF ALL MACHINED 

SURFACES 
/ PER MIL-STD-10 



MATERIAL 



FORM 2S02-107 REV. 9-61 



LIST OF MATERIAL 



HEREON IS THE PROPERTY 
»»rcA v.v~ri/itn PRODUCTS COMPANY Nf> 
PRODUCTION OR UNAUTHORIZED USE 

OR IN WHOLE SHALL BE MADE WITHOUT 

CONSENT OF AMPEX COMPUTER PRODUCTS CO. 




AMPEX COMPUTER PRODUCTS COMPANY 

9937 JEFFERSON BLVD. CULVER CITY, CALIFORNIA 



SCHEMATIC - 
OUTPUT DRIVER 



CODE INDENT. NO. 



SCALE N 0NE 



3107043 



ISSUE 

£ 



&>-^0*} 



mm 



*e*~* 



&CAS 3732 



' t/gr+t* 



MSrOtV 



CONNECTOR- 
PART e> 








TABLE I 








ASSEMBLY 


PART A 


PART B 


PARTC 


P/iPT £) 


parze- 


paatp 


3/07042-/0 


3/0704/-/0 


320OS04SO NOT USED 32/2092-/0 


32G3024-/0 


047-302. 


3/072S9-/0 


3/07O4/-2O 


3200S26-/0 


460-004 


32/2092-/0 


3263024-/0 


047-302 














.J 



5<095ZC- Zo 



BOARD 2ETAIL. 
PART A 



/£J INSTALL PART A THRU F PER TABLE I 



i? i: i-- 1: i? i: n c i; 



Mj SEAL PRINTED CIRCUIT SIDE ONLY WITH HUMI-SEAL 
TYPE 1B 15, COLUMBIA TECH CORP OR EQUIV. 

F^MARK PART NO. *UD NAMEPLATE. INFORMATION PER MIU-STD-IBO. 

8. PART NO. TO BE AS SHOWM IN BILL OF MATERIAL, 
[T] CIRCUITRY ON FARStDE 

£» PLUS SIGN ON CAPACITOC INDICATES POSITIVE. 

5. COMPOUEUT DESI&KJATMOWS ARE FOR UEFE-ftElUCE ONLY 

A. ASSEMBLE PER AMPEX STANDARDS 

3. HEAVY LINE OM DIODE IUDICATES CATHODE 

2. FOR R£#F SPECIFICATION SEE 3101044 

I. FOR SCHEMATIC SEE 3107043 

NOTES: UNLESS OTHERWISE SPECIFIED 



TYPICAL TITANS I STOe INSTALL AT ioN 





RM5T NO. 


REFERENCB DESIGNATION 




3212092-10 


1Q1 THKU OQl 




2263024-10 


1CR1 THRU 8CR1 , 1CR2 THgU BCC2, 
1CR3 THRO 8CR3 










037-900 


CI, C2. 




041-406 


IR2 THRU SR2 




041- 511 


iri twgu eel 




04I-S60 


iR3 TWeu 6R3 


M 


FART F 


1R4 THRU 8R4 


m 


PART D 


IQZ THRU 502 


m 


PART E 


ICR4 TH#U oC/?4 



21070*1 
3/07259 



TM72/I 
TM12I! 



TrtTlIZ 



DO NOT SCALE DRAWING 



UNLESS OTHERWISE SPECIFIED 

TOLERANCES 

DECIMALS^ ANGLES 

~ LL SHARP EDGE 1 ? APPROX/.010 



C-BORE 
SURFACES 



SFOTFACE O 
OF ALL MACHINED 
MILSTD-10 



UST OF MATERIAL 



ttilEA 



CHKR '^zTtga/r 



[AWPEX |j?1 



"J AMPEX COMPUTER PRODUCTS COMPANY 

j 9937 JEFFERSON BLVa CULVER CITY. CALIFORNIA 



CIRCUIT BOARD ASSEMBLY 
OUTPUT DRIVER 



CODE INDENT. I 



nn 



3107255 



INPUT *l< 



INPUT* 2 1 



IN PUT* 3 < 



INPUT «4 < 



OUTPUT * I < 



+I2V 
-I2V 




ISSUE 


DesaumoN 


DATE 


WtAFTSMAN 


DATE 


APfSOVAl 


B 


£CN 5330> PROD REL 


%?£ 


&~~+c 


V*7" 


&»^*- 


c 


ECAJ SOQ3 


"fytt 


s+ 


,ifHi 


"t^, 


D 


ECN 7200 


ra- lt .fel 


REISS 


%h> 


&i ' 


E 


tCN 5553 


8-/7-0, 


tf^jtrj*^ ?/,/fa 


^^»t 


F 


ECU 7SS4 


1-HL* 


P?/^ 


w> 


£~r^ 



OUTPUT*! 



-»- OUTPUT *2 



TABLE 1 



8. FOR REF ASSY SEE 3118183. 

L73 see tablc i 

[^PARTIAL REFERENCE DESIGNATIONS ARE SHOWN. 

■^PREFIX THE REFERENCE DESIGNATION WITH THE 

CIRCUIT NUMBER FOR COMPLETE DESIGNATION. 

5. ALL TRANSISTORS TO BE 320UO4-/0. 

4. ALL DIODES TO BE 32&3028-fO. 

3. ALL RESISTOR VALUES ARE IN 0HMS*5tf lUvJ. 

2. ALL CAPACITOR VALUES ARE IN MICROFARADS. 

1. FOR ASSEMBLY SEE TABLC I. 

NOTES: 



3118180-01 



3/ 181 81-01 



OUTPUT 
LEVEL 



-H3/Q 



T9/Q 



H2/0 



+ B/0 



COMPOMEUrS (QKT I THRU 4-) 



Ri £ Rio 



OPEN 



R7 $■ RI7 



6.I9K t/'/oj/Aw 



2.2/ K ±/%jl/4W 



I.82K ±l%jl/W 



2K 15%^4-W 



5.49K±l%,lftM 



3.0IK±r/ ,l/4W 



2.74K±l%,i/4W 
I.2.KL t 1% I/4MJ 



R8 $ RI8 



2.74K ±/%,//4N 



2.74K±l%,t/4IV 



7.5K ±/%,l/4N 



OPEN 



2.74K ±1%, I/4W 



7.5K ±l%,l/4W 



2K±I% t/4W 
».7JC£/%//4lV 



ITStlVoZW 



2>1DI I04-IO 




SCHEMATIC- 
OUTPUT DRIVER -L . 
CNON - INV P05ITIVE OUTPUT) 



CODE I DENT. NO. 

09150 



31 1 81 8 4- 



B/M REFERENCE: TABLE 



ASSEMBLY 


OUTPUT LEVEL 


PART A 


PART B 


PART C 


PART D 


PAETE 


PART F 


3118179-01 


+ 3/0 


MOT USED 


042-881 


048- 18G 


04-7 - 302 


3Z0//04-/0 


32fo3O24-/0 


3U8I80-0I 


+ 6/0 


NOT USED 


04-2- 423 


048- I8<b 


04-7- 302 


32O//04-/O 


324,5024-/0 


3118181-01 


+ 9/0 


NOT USED 


042-4&0 


04^- 430 


04-7-302 


320/ ID 4-/0 


32£o3024-/D 


3118182-01 


+ 12/0 


NOT USED 


041- 5&0 


NOT USED 


04-7-302 


3201/04-/0 


326,3024-10 


3U8292-OI 


+ 4-/0 


WOT USED 


057-540 


04-8-186 


04-1-302 


320//04-/0 


32U3024-ID 


3M9498-OI 


+ 8/0 


NOT USED 


04-Z-86 6 


04-2-430 


04-1-302 


32O//04-/O 


32£»3024-/0 


3119588-01 


+ 5/0 


NOT USED 


042-426 


048-O52 


04-1-302 


32O/JO4-J0 


32183024-10 


3/23873-0/ 


+6/a 


NOrU£ED 


04-2 -sn 


04-2-517 


OPEN 


OPEM 


JUAAPEB 





REVISIONS 








ISSUE 


DescwrnoN 


DATC 


DRAFTSMAN 


DATE 


AWtOYAl 


8 


ECN 533<e PROD REU 


W" 


iiU«r 


^./.. 


A.,^ 


C 


£Ca/ doos 


W<* 


& 


;« 


ytM^-P 


D 


ECNTrOC 




REI.v; 4 


'''->/„, 


1,1 


£" 


£"C/V5".S.£-.3 


8-/747 H-3'-on> 


^7 


/»£»*. 


F 


ECM 788 4 


> . .- 


.■>i/ 


^ 


X^ 



-320052^-/0 




-3I09G9/-/O 





PART NO. 


REFERENCE DESIGNATION 




3201104- -IO 


IQI THRU 4QI, IQ2 THRU 4Q2, 
104- THRU 4Q4-, 
IQ5 THRU 405, 


y 


PAE.T F 


ICR4 THRU 4-CR4-, ICR9 THRU 4CR9 




3263028-IO 


ICRI THRU 4CRI , ICR2 THRU 4CR2, 
ICR3 THRU4CR3, ICR5 THRU4CR5, 
ICRGTHRU 4CRfc, ICR7 THRU4-CR7, 




041- 408 


IR3 THRU 4R3 j IRI2THRU 4R12 




041 - 409 


IRS THRU 4R6 ) IRIS THRU 4R15 




041- 442 


»R2 THRU 4R2; \Rll THRU 4RII 




041 - 550 


IRS THRU 4RS; IR14- THRU 4RI4 




41 - STO 


IR4 THRU 4R4, IRIS THRU 4-RI3 




s. 


PART E 


»Qi THRU 4Q3. IQfe.THRU 4fi& 




PAfcT D 


IR9 THRU 4R9; 1R19 THRU 4R19 


8H 


PART A 


IRI THRU 4RI ; IRIO THRU 4RIO 




PART B 


IR7 THRU 4R7. IRI7 THRU 4R\7 




PART C 


IR8THRU 4RB; 1R18 THRU 4RI& 




O37-05& 


C/.C2 



-3115720-68 



- 4G0-004 
2 PLACES 



3118178-01 



REFERENCE 




280-052 



cjja INSTALL PART A.&. C.D.E, f F 
UMPEZ B/M REFEZEUCE TABLE. 



]0. PART NO. TO BE AS SHOVMN ON TABLX. 

9. SEAL PRINTED CIRCUIT SIDE ONLY WITH 
HUMISEAL TYPE 1B15 COLUMBIA TECH. CORP. 
OR EQUIV. 

O.MARK POT nCT. NO'a. .12 H I GH CHARACTE RS, 

IMPRESS I ON STA M P . 
7. TRIMPOTS flOT TO DC SUBMERGED I N WATE R. 
6. COMPONENT DESIGNATIONS ARE FOR REF. ONLY. 
5. PLUS SIGN ON CAPACITOR INDICATES POSITIVE 
4. HEAVY LINE ON DIODES INDICATES CATHODE. 
3. ASSEMBLE PER PRODUCTION PRACTICES MANUAL. 
2. FOR PERF SPECIFICATION SEE 3 l|S\ 85 
1. FOR SCHEMATIC SEE 31 1 8 IS 4. 
NOTES: 



TYPICAL TRANSISTOR INSTALLATION 



DO NOT SCAIE DRAWING 



UNLESS OTHUWISE SPECIFIED 

DIMENSIONS AM IN INCHES 
DECIMALS TOLERANCES angles 




\am~jt- 



* A/^J^^ 






CIRCUIT BOARD ASSY- 
OUTPUT DRIVER- L 



D 



CODE IDEM. NO. 

09150 



31 I 81 83 



TABLE I 



A^sy mo. 


OUTPUT 
LEVEL 


CLOMP6UEKJTZ 


CL\ 


R.I 


R.4- 


£U 


K7 


QZ 


CZS 


3U3/G/-0/ 


Q/+3V 


OPEU 


OPEU 


foWK.+ITo 


2 7^21/% 


ITS ±3%2>W 


320 1104-10 


Z2.(*3>02#-/Q 


Z//3/C2-0/ 


0/+6>\S 


OPEU 


OPEU 


2.2/*:. ±/% 


2.74K,±/<%> 


/2£-±2%5W 


ZZO//0 4-/0 


326>3624-/<l 


zua/63-o/ 


0/+9I/ 


OPEU 


opeu 


/.8£/Ki/%> 


7.SK.±/% 


/Z5r2>% 3VC/ 


-*>1Qlld4"/0 


3Z&3624-/6 


2//8/64-OZ 


&+IZV 


OPEU 


OPEU 


ZK 


OPEU 


list 3% 3W 


ZZOtl0 4~IO 


12626Z4-/4 


Z//8Z93-OZ 


OZ+4-V 


OPEU 


QPEU 


4.2ZK,t/9'o 


2.74*1,1/% 


/2£"±3%3W 


32.0//04-/6 


2>2L>3014HO 


3//9497-OZ 


0/+SV 


OPEU 


QPEU 


5.0/K,±/% 


7.EZ.1 IVo 


/25±3%2.W 


32DI IO4-I0 


Z2&302.4-/0 


3H9589'Ol 


Q/+SV 


OPBJ 


OPEU 


2.74K±/% 


Z< t /% 


/Zf£3%3W 


Z2D//04-/0 


52&5024-/0 


3/Z387V-0/ 


0/+6>V 


OPEU 


OPEU 


l.ZK ± /% 


I.ZK.± /% 


OPEU 


OPEU 


JTUMPEZ 



ECN 5342 PROD REL 



ECN 7200 



ECN 5553 



ECU 78B4- 



ECU ec^a 



Vu/u 



3-/7-67 



f-/nj 



'#*? 



0?~/~ 



REISS 



ttBroeo 



<t*^ 



j/J&Z2 i rz' 



'/>/« 



*H 



f kt 



tf'rtn 



7/W»T 



//*? 



/iffettL 



ft,** 



*Kr 



INPUT 1 < 



INPUT 2 < 



I 


// 


2 


8 


3 


n 


4 


18 


5 


21 


(o 


25 


7 


31 


6 


33 



OUTPUT < 



+IZVDC 
-I2VDC 



R5.GRD- 



INPUT 1 -* 



INPUT 2 




OUTPUT 



'3 118166 



8. FOR REF ASSY SEE 3118165 

jj% SEE TABLE 1. 

[^PARTIAL REFERENCE DESIGNATIONS ARE SHOWN. 
^PREFIX THE REFERENCE DESIGNATION WITH THE 
CIRCUIT NUMBER FOR COMPLETE DESIGNATION. 

5. ALL TRANSISTORS TO BE ,320/ 10 4-10. 

4. ALL DIODES TO BE 3263026-/O, 

3. ALL RESISTOR VALUES ARE IN 0HMS,*5%>*W. 

2. ALL CAPACITOR VALUES ARE IN MICROFARADS. 

1. FOR ASSEMBLY SEE TABLE 1 . 

NOTES: 



CI 
i/5 



±20% 
2QV 



C2 

±. /5 



t20°/o 
20V 



"1 



DO NOT SCALE DRAWING 



UNLESS OTHBtWiSE SKCIHEO 
DIMENSIONS ARE M INCHES 
DECIMALS TOLERANCES ANGLES 

J0C± JOOfcfc ± 

WEAK ALL SHARP EDGES APPROX..010.CBORE 
AND SPOTFACE CORNER RADII APPROX. .010. 
ROUGHNESS OF ALL MACHINED J 




TMt mrOailATIOH HBCEOM IS TNI «OfHIT or 
AMfCI COMPUTE* fHODOCTS DIVISION. HO RO*0 
MICTION M UMAUTHOR1XCD USE IN PAKT ON IN 
«mOU SHUL BE MADE WITHOUT WRITTEN CON 
M K T Of AMPtX COMWJTEH PRODUCTS DIV. 



m 



/ tf'tgfa 



ENGR &*a.' ri +/.. 



^JkL 



%*. 



AMPEX 



SCHEMATIC- 
OUTPUT DRIVER —M 
(INV. POSITIVE OUTPUT) 



CODE iDENT. NO. 

09150 



' dW6. no. 



31 18 I 6<b 

-psr 



/ OF I 



TABLE I 



ASSEMBLY NO. 


OUTPUT 
LEVEL 


COMPONENTS 


PART A 


PART 8 


PARTC 


PART D 


PASTE 


PART F 


PMT S 


3118161-01 


0/+3V 


NOT USED 


NOTUSED 


042-881 


048-186 


047-302 


3,201/04-/0 


32fr3024-/0 


3118162-01 


0/+6V 


4 


4 


042-423 


048-186 


047-302 


320//ZJ4-/0 


32fe*024-/& 


3II8I63-OI 


0/i9V 


} 


I 


042-4Q0 


042-430 


047-302 


320//O4-0 


32W024-/0 


3118164-01 


0/+/2V 


NOT USED 


NOT USED 


041-560 


NOTUSED 


047-302 


320//O4-/0 


32fc3024-/0 


3116293-01 


0/ + 4\/ 


NOT USED 


NOTUSED 


042-873 


048- 18b 


047-302 


320//04-/O 


2>2feS024-/6 


3H9497-OI 


0/+8V 


NOT USED 


NOTUSED 


04Z-866 


042-430 


047-302 


320//O4-/0 


32^3024- 10 


3//9S89 -01 


0/+SV 


NorusEo 


MOT USED 


042-426 


048- 052 


047-302 


320//O4-/0 


324,3024-/0 


3123874-0/ 


0/+U 


NOTUSED 


NOTUSED 


041-sn 


DAI -Ell 


OPEN 


OPEN 


JUMP££ 



rC/V SS4.2 PROO RCL. 



Ip"/^ 



r»s 



zj—r—r? — 



toAfr%iH'. 



-v- 




3/0969/-/O 

ED 



3115720-67 



M-HiM-NOli 




TYPICAL TRAN5I5T0R INSTALLATION 



see table 



DO NOT SCALE DRAWING 





P4f?r no. 


REFERENCE DESIGNATION 




3201104-10 


101 THRU 801 , 


Wi 


PART £ 


ICR5 THRU 8CR5 




3263028-10 


ICRITHRU8CRIj ICR2 THRU 8CR2 
ICR3 THRU8CR3, ICR4 THRU 8CR4 




037-068 


Cl, C2 




041 -408 


IR3 THRU 8R3 




041-442 


IR2 THRU 8R2 


H 


PART C 


IR4 THRU 8R4 


fi»! 


PART D 


IR6 THRU 8R6 




041-343 


IR5 THRU 8R5 


N 


PART E 


1R7 THRU 8R7 


ffl 


PART A 


ICl THRU 8CI 


* 


PART B 


IRI THRU 8RI 


R3 


PART F 


IQZ THRU 8QZ 



[12} INSTALL PARTS A THRU G PER TABLE J. 

[TI] MARK PART NO. AND NAMEPLATE INFORMATION 
^ PER MIL-STD-130. 

10. PART NO. TO BE 45 SHOWN ON TABLE I. 

9. SEAL PRINTED CIRCUIT SIDE ONLY WITH 
HUMISEAL TYPE 1B15 COLUMBIA TECH. CORP. 
OR EQUIV. 



7 tr i mpots rim to sr nnnMrnnrp in wattf ,: 

6. COMPONENT DESIGNATIONS ARE FOR REF. ONLY. 

5. PLUS SIGN ON CAPACITOR INDICATES POSITIVE. 

4. HEAVY LINE ON DIODES INDICATES CATHODE. 

3. ASSEMBLE PER PRODUCTION PRACTICES MANUAL. 

2. FOR PERF SPECIFICATION SEE 31 161 6 7 

1. FOR SCHEMATIC SEE 3 1 18 1 6 Co. 

NOTES: 



UNLESS OTHERWISE SPECIFIED 

DIMENSIONS AXE IN INCHES 

DECIMALS TOLERANCES ANGLES 

xx± .05 xa± . oio ± 'A 

SREAK All SHARP EDGES APPROX. .01 6. CI... 
AND SPOTFACE CORNER RADII APPROX. .010. 
ROUGHNESS OF AIL MACHINED / 

SURFACES PER Mli-STD-10 • 

MATERIAL _ -~ 






\.P^ - 



PFTSMH^Lt^ 



>/a,/te 



££ 



AMPEX 



CIRCUIT BOARD ASSY- 
OUTPUT DRIVER -M 
(IN)/. POSITIVE OUTPUT) 



CODE IDENT. NO. 

09150 



L£L 



3//8/G5 



I (-) <2 



OUTPUT I (-) J 2 

OUTPUT 2(+) -I 2 

I 3 



AC SET (-t) <2 

3 



AC RESET (i) < 2 

I* 



3C *£S£T r-) J z 



GAP DETECTOR 

INPUT 
(READ STROBE) 



-I2VDC 
-G VDC 
+ 12 V DC 



OUTPUT I (-) -* 




| DATI DRAFTSMAN 



£~g/y IQ<^-CH f=>f=?OQ\ 



'fc&'Ji -'~v-"£ 



OUTPUT 2(+) 



AC RESET f-f-) 



-GV 
k 



>R2 
IG.2K. 



CRI 



Rl 
-%IVS- 



■ R5 
' 5. IK 



Qt 
32I2054-/O 



RG 
'2K. 



-H 



CR4- 
3263028-10 

1 CR8 Ir7 

5GK 





GAP DETECTOR 
OUTPUT (-) 



REFERENCE DESIGNATIONS 


LAST USED I DELETED 


C5 | 


IC2 THRU 3C2 j 


CR9 \ CR3 


ICRG THRUJCRG 




OG 




IG2 THRU 502 




RIB ! R3 


IR9 THRU 3R9 | 



J3 SEE TABLE 1. 



1 



20% 
35\J 



t20% t 
35V 



C3 
. I 

■i2Q7<> 
35V 



[6.JPARTIAL REFERENCE DESIGNATIONS ARE SHOWN 

^PREFIX THE REFERENCE DESIGNATION WITH THE 

CIRCUIT NUMBER FOR COMPLETE DESIGNATION. 

5. ALL TRANSISTORS TO BE 32I2092-IO- 

4. ALL DIODES TO BE 32G>30Z.4—tO . 

3. ALL RESISTOR VALUES ARE IN OHMS //4fV ; ± 5%, • 

2. ALL CAPACITOR VALUES ARE IN MICROFARADS 

1. FOR ASSEMBLY SEE TABLE. 

NOTES: . '\'LEbS OTHERWISE 3-EZ : /^lED. 



1 







TABLE 1 




SPEED 


DELAY 


COMPONENT 


A SSEMB^Y 


C4 


C5 


3GIPS. 


0.5-1.53 7nS£C. 


.?2UFi5%,3SV 


.0C6BUF,il0% t lOO\/ 


3H6082-/O 


7.5 IPS 


2.2-7.0 TV SEC. 


IVF,J:5%,35V 


.033UFS2O&25V 


3l IG078-IO 


75 IPS 


Q.35-0.d5mstc 


9.:UF+5X.35\I 


0.01 UF, 2107*, 100V 


3llGI<*l~IO 


H2//SO/R5 


C.I8-0.55m5EC 


/>68UF i tS% / 50y 


.D0bdUFH07.J00V 


31 IGI&2-IO 























*-Cl8 TM-92IZ 



DO NOT 5CAII DKAWING 



DfTSMN — «<— -T. 



Ra BOX 3BB, CULVER CITY. CALIF. 



SCHEMATIC — 

_CV5 ■■' TUDtUAL -A RiTY 
REGISTER- B 



. Ibwd f 



09150 



3 1 i G G 6 3 



b/m reference table 


ASSY A/0. 


SPEED 


DELAY 


PART A 


PART & 


3//6082-/0 


36 /PS 


0.5-/.53?r?S£C. 


€37-454 


030-195 


3 l/GO 78-/0 


7.S /PS 


2.2-7.0 msec. 


037-455 


O30-294 


3116 161-10 


75 IPS 


.35 -.85 msec. 


037-453 


035-213 


3II&IG2-IO 


112/ 150 IP5 


.18-. 55 m sec. 


033 -100 


035-568 




3/09C39/-/0 



3II572Q-II 



(315-004 
7 PLACES 



-3iiGoai-to 



MiniUlzNCIi 



280-05Z 




TYPICAL TRANSISTOR INSTALLATION 



£CM4-&/4. PRoOREL A>q-> 



''[l6/C:S 6/tt>- 



PART NO 


REFERENCE DESIGNATIONS 


32QI IOO-IO 


QG 


32/2074-/0 


Q3 


32/2054-/0 


Ql 


3212092-10 


Q 2,04, 05, IQI, 102, 2QI, 2Q2, 301, 3Q2 


32G3024-IO 


CRI,CR5,CR7 I \CRI l 2CRI t 3CRl l ICR3 J 2CR3, 3CR3, 
ICR4, 2CR4, 3CR4, ICR5, 2CR5, 3CR5, CR8, CR9 


32G3028-'0 


CR2, CR4,CR6,ICR2, 2CR2.3CR2, ICRG, 2CR&3CR6 


PART A 


C4- 


034-417 


ICI, IC2, 2CI,2C2, SCI, 3C2 


037-058 


CI,C2,C3 


041-007 


IR3, 2R3, 3R3, IRe t 2R8, 3R3 


041 -AIO 


R8 


041-430 


RI5 


041-442 


Rll 


OA-l-482 


RG 


04 1-497 


RI8 


041 -507 


IR\,ZRI,3RI 


041 -511 


IR5, 2R5,3R5, IRG,2RG,3RG 


04-/-5/9 


R7, RI4,RIG 


04 1 - 533 


RZ 


04/-5G0 


Rl, R4, IR2, 2R2, 3R2, IR3, 2R9, 3R3 


04I-5GI 


R5 


041-570 


RIO 


04I-5S4 


RI2, RI3 


041- 751 


IR4, 2R4.3R4, IR7, ZR7, 3R7 


044-197 


R9 


041-520 


RI7 


041-547 


RI9 


PART B 


C5 



\3I 16IOO 



[23 INSTALL PT. A t B PER TABLE J. 
IO. SEAL. PRINTED CIRCUIT SIDE ONLY MTH HUMI-5EAL. 

TYFE IBl5j COLUMBIA TECH CORP 0£ EGUlS. 
[g TRIM POT NOT TO BE SUBMERGED IN WATER.. 

00 MARK PART NO. AND NAMEPLATE INFORMATION 

PER MIL-STD-130. 
7. PART NO. TO BE AS SHOUVH OW B/M. 
6. COMPONENT DESIGNATIONS ARE FOR REF. ONLY. 
5. PLUS SIGN ON CAPACITOR INDICATES POSITIVE. 
4. HEAVY LINE ON DIODES INDICATES CATHODE. 
3. ASSEMBLE PER PRODUCTION PRACTICES MANUAL. 
2. FOR ASSEMBLY SPECIFICATION SEE 3 1 1 GO 6 4-. 
1. FOR SCHEMATIC SEE 3HG083. 
NOTES: UNLESS OTHERWISE: SPECIFIED. 



VA12ll(iD) 



DO NOT SCALE DRAWING 



TOLERANCES 
DECIMALS ANGI 



MdLL 



iZZ*77 



DFTSMN C c /£ nl *£e 



AjupgjH AMPEX COMPUTER PRODUCTS COMPANY I 0/1 

4 3M7 JEFFERSON BLVD. CULVER CITY, CALIFORNIA ' * I 



CIRCUIT BOARD ASSY- 
LONGITUDINAL PARITY REGISTER-B 



5116 I OO 



I SHEET / OrJ 



CIRCUIT , 
NO. I 



INPUT NO. I 
INPUT NO- 2 
OUTPUT NO. I 
lOUTPUT NO. 2 

INPUT NO. I 

INPUT NO. 2 

OUTPUT NO. I 

OUTPUT NO. 2 



—12V 
+ I2V 



5 - 

6 - 

7 - 

18 - 

19 - 
20- 



H CIRCUITS 
1 & 2 £R2 $R5 




+I2V +I2V 



>RI8 SR2I 

>6.8K >6.8K 






>RI >R3 >R6 ? R7 > R8 ? RI ° ? R14 ? RI5 ? Rlfe ? RI7 > R20 £ R23 

£lOK >IIK >IIK <IOK >3K >IIK >1 IK >3K >4.7K >4.7K >IIK <MK 



I 



► OUTPUT NO. I 



1/2W 



I/2W 



LCI -J.C3 
"15 n"i5 



22 

I/2W 



-ITC2 
i- 15 



LC4 - 
'15 



22 

/2W 



CIRCUIT 
NO- 1 



CIRCUIT 
NO. 2 



VERSION TABLE 


C<o& C7 


FUNCTION 


C5 


CS 


Rl©4 R22. 


ASSEMBLY. 


USED OW 


l5jUFt2O°/ o ,20V 


36 IPS 


lOOOPfiS^iOOV 


OPEN 


ZZO^L 


^>I07U7 


TM1ZW 


|5jl)F±20%,2OV 


75 IPS 


4-7OpF^5^30OV 


ZZOP^±s%5ao\j 


220 JL 


310999* 


TM-4211 


I5JUF+20/O. 20V 


112.5 -120 IPS 


8dOPF,tS? o lC0V 


ioooffj5^;iooV" 


ZZOil 


3110273 


TM-uen 


l5UFi-20%,20V 


36 IPS 


ICODPFtSfo 100V 


OPEK 


220JL 


3I0726& 


TM-12J1 ... 


15UF±20 / 0) 20V 


75 IPS 


.<XAll)VtlO%'IWt 


OPEN 


IOO SL 


3113334 


TM-72II 


70PF;^-/.,I5V 


7. 5 IPS 


.0O47UFi|O^,|00V 


OPEN 


\OOSi. 


3116066 


TM71II 

INTERSTATE 


\5uf,±2.0%,2JDV 


/50IPS 


OPEU 


OPEKJ 


220-0. 


3116,187 


-TM-I22.il 


|5^ + 20%20V 


II2.5/I20/I50IPS 


3dOP££5%5QO\/ 


270Pr;±5% y 5&0\/ 


220-n_ 


31 I8I3S 


-TMfia/i 

M4NDRELL 




.3107118 



@ FOR VALUE SEE VERSION TABLE. 

tjSj PARTIAL REFERENCE DESIGNATIONS ARE SHOWN. 
*- ° PREFIX THE DESIGNATING NUMBER WITH THE CIRCUIT 
NUMBER FOR COMPLETE DESIGNATION. 

ALL TRANSISTORS TO BE 3212091-10. 

ALL RESISTOR VALUES ARE IN OHMS, 1/4 K, i SX. 

ALL CAPACITOR VALUES ARE IN MICROFARADS, -20 V 
+ 20X. 

FOR ASSEMBLY SEE TABLE . 
lOTESt UNLESS. OTHERWISE SPECIFJED.- 




AMPEX I AMPEX C0HPU7ER PRODUCTS COMPANY VW/ 

r 9837 JEFFERSON BLVDl CULVER CITY, CALIFORNIA \ ' 



SCHEMATIC- 
READ AMPLIFIER 
U NSHARED 

3I07II& 

| SHEET j 



LifJ part r 




3107/09-10 



TYPICAL TRANSISTOR INSTALLATION 



3)07n7-fq 



3IIO273-I0 



3/18 13&<& 



r-/24// 



NOTUSED 



034-934- 



C4I- 4/6, 



Oil- H6> 



UOTUS6D 



034-3/9 



037- 4-78 



037-990 



037-990 



^ INSTALL PARTS D,E,F 

5J RIVET, PART C USED ONLY WITH 3200526-10. 



ECK 911-17 DEv.PROfrrt- 



EOJeil-^U PeOD. 






*?*/ 4584- 



ECA/ 5Q/& 



£CA/5-0&4> 




PART NO. 


REFERENCE DESIGNATION 


3212091-10 


1QI THRU 1Q6, 2QI THRU 2Q6 


PAtT O 


1C5.2C5 


037-934 


ICI, IC2, 2Cl,ZCZ 


037-990 


CI THRU C4, 


041-408 


1R1.2RI.1R7.2R7 


041-413 


1R18.2RI8,1R21,2R21 


PART E 


1R19.2R19.IR22.2R22 


041-550 


1R8,2R8,1R1S,2RI5 


041-495 


1R2,2R2,IR5,2R5,1R9,2R9,1R13, 
2R13 


041-421 


Rl THRU R4 


041-569 


1R4.2R4.1R12.2R12 


041-748 


1R3,2R3,IR6,2R6,1RI0,2RI0,1R14, 
2R14,1R20,2R20,1R23,2R23 


044-366 


1R11.2R11 


04 1-412 


1RI6,2R16,»R1T, 2FU7 


D37-I7<i 


IC3, IC4.2C3, ZC4 


PART F 


ICS , 2C8 


PART G 


IC6.ZC6, IC7.2C7 



E) 



3I072 7Q 



■ to ee- ^yeM£«G<ro 



PART NO. TO BE AS SHOm IN BILL OF MATERIAL. 

PLUS SIGN ON CAPACITOR INDICATES POS'TIVE. 

COMPONENT DESIGNATIONS ARE FOR REFERENCE ONLY. 

CIRCUITRY ON FARSIDE. 

ASSEMBLE PER MANUFACTURING PRACTICE MANUAL. 

FOR ASSEMBLY SPECIFICATION SEE 3107119. 

FOR SCHEMATIC SEE 3107118. 




AMPEX I AMPEX C0MPUTER PRODUCTS COMPANY | 

CULVER CITY. CALIFORNIA L 



I S937 JITTCRSON BLVD. 



CIRCUIT BOARD ASSEMBLY- 
READ AMPLIFIER 
UNSHARED 



D 



3/072 70 K 




PS 
GROUND 



•{ 



TRANSISTOR 
NUMBER 


TRANSISTOR 
SPEC NO. . 


0.1.2 


3212091-10 


Q.3,4 


3201117-10 


Q5 


3212098-10 






Q8.9.I3 


3201104-10 


QIO.II.12,14,15 


3212092-10 



COMPONENT 


FUNCTION 


COMPONENT 


ASSEMBLY 


USED 
ON 


Q& 


Ql 


R23 


R5t R8 


C6& C7 


Cll 


CI3 


C20 


3212091-10 


3201100-10 


IOK, ±5%,^ 


MOH",±5%,l/4W 


3>6 IPS 


l5JJPi20%.20V 


.047X1F,35V±I0% 


1800 PF, 200V ±2% 


I800PF, I00V±I0% 


3107252-10 


TM72II 


f 


- , 


i 


IOK, ±Sy o ,\/4-VJ 


HOi\, ±5%,l/4W 


36 IPS 


»5JL)F±20%,20V 


.047 UF, 35V +10% 


l800PF,200V+2% 


1800 PF, IOOV ±10% 


3107269-10 


TM72II 


I 






2K,±S%,I/4.W 


220iL,±5%l/4W 


75 IPS 


I5UF*20%,20V 


.022 UF, 35V ±20% 


9I0PF, I00V±2% 


270PF.?57o,500V 


3109475-10 


TM42II 


Y 






2K.±Sr e ,l/4W 


22©-n., ±5%,\/4 W 


II2.5-I50IPS 


l5UFi20%,20V 


.015 JUF. 35V±I0% 


560PF,300V ±2% 


270 PF A ±S%, 500V 


3110004-10 


TMII2II 


3212091-10 


3201100-10 


IOK, ±5%, I/4W 


IIO/l,±S%,l/4W 


7.5 IPS 


l5jLlFt20°/o,20V 


.4-7 JUF, 3SVt 20/. 


l8OOPF.200V±2% 


.00*7^ IOOV J 10* 


3II3333-IO 


TM72II 


32/2081-10 


0(4-364. 


IOK., + 5%,I/4W 


IIOA,±57o,l/4-W 


7.5 IPS 


70UF7H y ,f5V 


.22 /yF, 35V, +107. 


•Ol UF, IOOV tlO% .OO4-7pf!l00V.i|C!X 


3MGO55-I0 




32/209 HO 


3201100-10 


2K,±5?i,!/4W 


220A, ±5%, 'AW 


120 IPS 


I5JUF.+20JS.20V 


.015 JJF, 35 V, ±10% 


siopF.ioov^y. 


270 PF, ±5%, 500V 


3II&I53-0I 


TM-M24-I 


32I209HO 


3201100-10 


2K, ±5 V., 'AW 


no-a ± 5?v/4W 


45 IP5 


15 /JF, ±20%, 20V 


.022JUF, 35^120* 


9/0 PF, IOOV 12% 


270PF.±5«X,.S66V 


3123BA7-0! 


TM72I1 



L2J SEE TABLE- 

5. CR3THRU CRI4T0 BE 3263024-10. 

4. CRI AND CR2 TO BECD458 

3. ALL RESISTOR VALUES ARE IN OHMS, 1/4 W, ±5%. 

2. ALL CAPACITOR VALUES ARE IN MICROFARADS, +IO°/o,500V. 

I. FOR ASSEMBLY SEE TABLE. 

NOTES: UNLESS OTHERWISE SPECIFIED 




^pgXl AMPEX COMPUTER PRODUCTS COMPANY I 0/1 

4 JH7 JElTtRSON BLVD. CUI.VW CITY. CALIFORNIA I' * I 



SCHEMATIC- ' 
READ DESKEW, UNSHARED 



3107253 

| sheet | QP | 















TABLE 


I 










PART K. 


PART L 


ASSEMBLY 


FUNCTION 


PART D 


PART E 


PART F 


PART G 


PART H 


PART J 


3212091-10 


320II0O-IO 


3107252-10 


36 IPS 


037 - 273 


035-5IO 


033- 14.7 


037- 990 


04.I-73& 


041-408 






M 


3107269-10 


36 IPS 


037- 273 


035-510 


033-147 


037- 990 


041-736 


041-408 










3109475-10 


75 IPS 


O37-034- 


034-319 


034-278 


C57-990 


04l-3«9<£ 


041-560 


j 


T 


3II00O4--10 


II2.5-I50IP5 


037-34-4 


034.-319 


034-350 


037-990 


041 -39<£> 


041-560 


3212091-10 


3201 100-10 


3113333-10 


7.5 IPS 


037-043 


035-989 


033-147 


037-99O 


041-736 


04 1-408 


3212081-10 


014-364 


3116055-10 


7. 5 IPS 


037-2r7 


035- 989 


035-219 


037-478 


04-1-736 


041-408 


3212091 -IO 


320MOO-IO 


31131.53-01 


120 IPS 


037-344 


034-319 


034-27S 


037-990 


041 -396 


041-560 


5212091-10 


3£OU0O-lO 


3125847-01 


45 IRS 


OB7 - 0*4 


054-319 


034-276 


037-9*0 


041 -756 


041 -560 



£"tTA/ 5-£>86> 



* *4 ~» 4i w£2 



ECN 7959 



w£ 



c^- 



&0Vt 



'AiklpJ? 



a /2l*l 



#e 



au~^>~ 



eui^&r 



£-<TA/3f/-32 **£*?**/*/ 



ECN 9)1- AM PROD. 




.£*£ 



-3/OOJ/2- /O 



/'ART A 



COM At GC TO* 




3'0 7/2 S>~70 



PART NO. 


REFERENCE: OeSIQNATIONS 


PART NO. 


REFERENCE DESIGNATIONS 


PART J 


R23 


041-414 


R3.10 


PART K 


GK> 


PACfr u 


Q7 


041-753 


R39 


3201104-10 


Q8.9.13 


NOT USED 


CRIS 


3212091-10 


Q1.2 




3212092-10 


QIO.11,12,14,15 




3212098-10 


Q5 




3201117-10 


Q3.4 




3263024-10 


CR3 THRU CR / 4 




3263028-10 


CR1.2 




034-417 


C16, 19 




034-491 


C14.17.18 




034-493 


CI2.15 




Pfi*T D 


Cll 




035-989 


CIO 




P/»mr £ 


C20 




PfiK-T F 


CI3 




037-990 


CI, 2. 3 




041-408 


Rl.2,.5/, 32,33 




041-410 


R1S,42 




041-411 


R29.27 




041-412 


R22 




041-413 


R28,34,36,37,40 




041-425 


R13.14 




041-430 


R24 




041-434 


R35.4I 




041-482 


RI6.20.2I 




048-175 


R17 




041-519 


R38 




041-550 


R30 




041-570 


R26 




037-994 


C8,9,4,5 




xPART H 


R5,8 




042-429 


RI9 




048-051 


R6.9 




TJ48-052 


R4,7 




048-053 


R18 




042-877 


Rl 1 .12 




044-197 


R25 




PART G 


CC ,C7 



i»i-:i-"Iii;knci-: 

G|j INSTALL PARTS D,E,F,G,H,J.K> £ - 





El 
CD 







tvp/cal r#AAjs/sr#/? /Atsrjitjr/oA/ 



TRIMPOT NOT TO BE SUBMERGED IN WATER. 
RIVET PART "C" USED ONLY WITH 3200526-10. 
iND NAMEPLATE INFORMATION PE 

PART NO. TO BE AS SHOWN IN BILL OF MATERIAL. 
HEAVY LINE ON DIODE INDICATES CATHODE. 
PLUS SIGN 0:i CAPACITOR INDICATES POSITIVE. 
COMPONENT DESIGNATIONS ARE FOR REFERENCE ONLY. 
CIRCUITRY 0.1 FARSIDE. 

ASSEMBLE PER MANUFACTURING PRACTICES MANUAL. 
FOR ASSEMBLY SPECIFICATION SEE 3107254. 
FOR SCHEMATIC SEE 3107253. 



J/07BS2 T*t7£// 



1ST USED ON 



DO NOT SCALE DRAWING 



UNLESS OTHERWISE SPECIFIED 



CBORE AND SPOTFACE O 
ROUGHNESS OF ALL M 

STD-10 



^ . /Z^— 



7 A^ 



^riukmaT 



l.kuraTani 






11/7 -11 



LIST OF MATERIAL 



iAMPEX P/ 



] AMPEX COMPUTER PRODUCTS COMPANY 
culver crry. California 



9937 JEFFERSON BLVD. 



c/RCU/r £0/i/?p sissy 

UA/SsY/)/?€Q 



CODE INDENT. NO. 



*S/0 72 73 



RDB 



TABLE I 



B/M REFERENCE 


TA3l£ 


ASSEMBL Y 


FOA/Cr/OM 


PART A 


part B 


PARTC 


PARTD 


PARTS 


PARTF 


PAfiTG 


PAPT H 


PAPTJ 


PA/fT/f 


3//9J47-0/ 


/S/30 /PS 


3/0704-6-20 


3200526-10 


460- 004 


037-453 


035--S/0 


05S-/28 


037-99O 


041 - 736 


041-405 


044 -197 


3/09932-/0 


36 IPS 


3107046-20 3200526-/O 


460-004 


037-273 


035-S/O 


033-/47 


037-990 


041-736 


041-403 


044-/97 


31 09 9 35- /O 


75 IPS 


3/07046-20 


3200S26-IO 


460-004 


035-839 


034-319 


034-278 


037-990 


04/-39& 


041-560 


044-197 


3/09936,-/0 


1/2.5-150 IPS 


3107046-20 


3200526-/0 


460-004- 


037-344 


034-3/3 


034-350 


037-9 90 


04/-3V6 


04I-5CO 


044-137 


3//G/07-/0 


IO-IO0 IPS 


3107046-20 


3200526-/0 


460 -OO 4 


037-O97 


035-989 


035-2/9 


037-478 


041-736 


41 -408 


044-137 


31 18135 -OJ 


37.5-/50 IPS 


3107046-20 


3200526-/0 


460 -OO 4- 


035-839 


034-2/4 


034-276 


037-990 


04l-736> 


04I-5&0 


044-197 


3113/54-01 


30 IPS / 1 INCH 


3/07046-20 


3200526-/0 


460-004 


037-2 73 


035-5/0 


OSS-IZ 6 


037-990 


04/ -73 6 


04I-40Q 


044-197 


3//8/S8-0/ 


IO/ZO IPS 


3/0704620 


3200S26-/O 


460-004 


037-453 


035-422 


055-IZ.& 


037-990 


04/-736 


04/-40B 


044- 3/3 


3119428-01 


4-5 IPS 


3107046-20 3200526-10 


460-004 


035-839 


034-^/9 


034-278 


037-990 


04-1-736 


04-1-560 


044- 197 



PART A 



COASA/€CT0R ' 



- 3/OSXZ&/-/0 




gve/v s/o -/» fjeoo. 



ECN 4-39 2 



AtreM 



ECN 57S5 - 



ECN 4628 



EC/J 4930 



ECN 3QQS 



Z*6£ 



£CAS 5-Q3G~ 



ECN SI4B 



£ s*4ee± 



■m 



jp^uj. 



c9^ 



%//i6 iC^U^-, 



^S^y£g 



/J-&*~ 



"T^E 



Vkfc 



V*A> 






W 



~%^Z 



J 4*A< oa C.' 



^^\ 



ad/Mjtz, 



c^6yft^_ 






-3II1394-IO 







PART NO. 


REFERENCE DESIGNATION 


PART NO. 


REFERENCE DESIGNATION 


035-989 


CIO 


3Z0II00-IO 


0.7 


PART F 


C13 


3201104-10 


QB,9, 13 


PART E 


C20 


3212091 -IO 


0.1.2, 6 


037-990 


CI, 2, 3 


3212092-10 


QIO.II, 12, 14,15 


041-408 


Rl.2, ,31,32,33 


3212098-10 


Q5 


041-410 


R15,42 


3201117-10 


0.3,0.4. 


041-411 


R29.27 


3263024-10 


CR3 THRU CRI4,CRI6, CRI7 


041-412 


R22 


(3/3-S99 


CR1,CR2 


041-413 


R28, 36,37,40 


034-417 


CI6.CI9 


041-425 


RI3.I4 


034.491 


CI4 ,CI7,CIB 


041-430 


R24 


034-493 


CI2.CI5 


041-434 


R35.41 


PART D 


en 


041-482 


R16,20,2I 


041-414 


R3.RIO 


048-175 


R17 


PART K 


R43 


041-519 


R38 


041-753 


R39 


041-550 


R30 


NOT USED 


CR/5 


041-570 


R26 


O4/-560 


R34 


037-994 


C8,9,4,5 






PARtH 


R5,8 




042-429 


R19 




048-051 


R6,9 




048-052 


R4,7 




048-053 


RI8 




042-877 


RI 1 ,12 




044-197/ 


R25 




PART G 


CG, C7 




PART J 


R*3 





200-05/ 



mil-EKI-INCE 



[Hi) TPI » CONNECTOR PIN 14. TP2 P PIN 12. 



r vp/cal r#AAjs/s ro# /A/sr/ii i 4 r/o/v 



INSTALL PARTS A. THRU K PER TABLE 1. 

[To) TR1MP0T NOT TO BE SUBMERGED IN WATER. 
CD 

8. PART NO. TO BE AS SHOWN ON TABLE 

7. HEAVY LINE ON DIODE INDICATES CATHODE. 

6. PLUS SIGN ON CAPACITOR INDICATES POSITIVE. 

5. COMPONENT DESIGNATIONS ARE FOR REFERENCE ONLY. 

Q CIRCUITRY ON FARSIDE. 

3. ASSEMBLE PER MANUFACTURING PRACTICES MANUAL. 

2. FOR ASSEMBLY SPECIFICATION SEE 3107254. 

1. FOR SCHEMATIC SEE 3/OP930. 



r/t &//.*£ 



DO NOT SCALE DRAWING 



UNLESS OTHERWISE SPECIFIED the mrc 



DECIMALS ANGLES 
„. -t .03 JCXX ± .010 ± 1/2" 
BREAK ALL SHARP EDGES APPROX. .010 
E AND SPOTFACE CORNER 

ROUGHNESS Of A 
SURFACES 

. /PER 




LIST Of HATCT1AL 



AMPFXI [6/1 MPEX COMPUTER PRODUCTS COMPANY 

jj 9937 JEFFERSON BLVD. CULVW CITY. CAUFORKA 



c/RCU/r 304/ZP stssy-- 

43/-D/e€CT/Ofi/ 



D 



3 /O 9933 



R 




I SEE TABLE I . ~ 

5. ALL DIODES TO BE 3263024-10- 
4. ALL TRANSISTORS TO BE 3201100-10- 
3. ALL RESISTOR VALUES APtIN OHMS, l/4W,±5%. 
2. ALL CAPACITOR VALULS ARE IN MICROFARADS. 
500V,i-l6>4, 

I. FOR ASSEMBLY SEE "'ABLE . ^ 

notes: unless OTI\F.rwISE SPECIFIED 



RESET PULSE Q.O^. WIDE 

OM 3113312; 

4.5ps WIDE ON 3116102 



3112412 



31 ! 8 1 8 9-01 



T M -7,2 1 1 



TM-72H-I2 



TM 7211 



TM421I 



TM II2H 



TM-729 3 



D£-ei3 



7. 5 I P S 



57O0PF±2%,,20OV 



75 IPS 



J033l2y.. 200V 



1 1 2.5-1201 PS 



2800PF±2%.200V 



36 IPS 



75 IPS 



7.5IPS 



JO/20 I PS 
J2S2§Sfi5|PS 



5700PFt27„,200V IOK 20K 



|800PF^2°4.200V 



57QQPFt2% ] 200V 



.0022*10/.. IQQV 



,015 i: 2 X ,200V 



.033 + 2'?;, 200V 



5700 HF f t2X^D Qv 



.01 ±5%, ICOV,JUMPEI 



57OOPF;^2%^0^;jMPFRigPEN 



IOK 



9I0PF±5X.I00V 



JUMPER OPEN 



20K. 
20 K 



3PEN 



I50PF1|%.500V 



l50PFti7 o ,500V 



l50PF-tr/o,500V 



I50PF±I°/ ,500V 



I50PF±I%.500V 



I50PF±I%.500V 



I50PF±I%,500V 



620PFi^,3 0O/ 



Q022urt|O% IQQV 



620PF t 1 5% 300\ 



l50PFil%,500y 



R40 
3.6K 



ASSEMBLY 


USED ON 


FUNCTION 


COMPONENTS 


C8 


RI3 


RI4 


CM 


R40 


3118218-01 


TM-I22II 


150 IPS 


IOO0PF15%IOOV 


IOK 


20 K 


I50PF±|%500V 


3.g;k 


3119379-01 


TM72II- . 
LINK-. 


36 IPS 


5700PF,i2# / 200V 


IOK 


20 K 


I50PF+|%,500V 


9lO£ 


3119587-01 


TM 7£9 3 


ffc/32.5 IPS 


.005 UP, +IO%,IOOV 


JUMPER 


OPEM 


620PF,+59^300V 


3.&K 


3123851-01 


TM 7211/12 


36 IPS 


5700 PF,±2fc,200V 


CPEM 


OPEM 


I50PF,±I*>,500V 


3.6 K 


3I2387G-OI |TM-729I 


37. 5 1 PS 


5700P^±^%,200V 


IOK 


20K 


220 Pf^±l%, 500V 


3.6K 



DO NOT SCALE DRAWING 



*m 



tJuto*^ 



£^ 






AMPEX 



AMPEX COMPUTER PRODUCTS COMPANY J0 y 

CULVER CITT, CALIFORNIA 



m 



SCHL-.MATIC- 

srROBL generator 



3107058 



w" 



| SHUT | OF I 




TABLE I 


B/M REFERENCE TABLE 


USED ON 




ASSY 


PART'A' 


PART 'B' 


PART'C 


PART 'D' 


PART'E' 


3107057 


033-146 


034 -220 


044-197 


044-523 


TM-72II 


041-571 


3109994 


035-832 


034-220 


A 


A 


TM-42II 


A 


3110003 


033- 147 


034-220 


T 


T 


TM-I 1211 


T 


3107277 


033- 146 


034-220 






TM-7211 




31 13312 


033- 146 


034-217 






TM-72II 




3116102 


033-276 


034-228 


1 


1 


TM-7211- INTERSTATE 




31 16164 


033- 14 6 


035-988 


f 


t 


TM-9241 




3 118218 


034-950 


034-220 


044-197 


044-523 


TM- 12211 


f 


31 13186 


033- 276 


034-220 


044-197 


044-523 


EAI-TM-7 21 1 


041-571 


3119379 


033-146 


034-220 


044-197 


044-523 


TM72II- LINK 


47- 472 


3I23SSI-OI 


033-146 


O34-220 


MOT USED 


NOT USED 


TM 7211/12 


041- 571 


31 £3876-01 


033-14-fc 


034-225 


044--I97 


044-523 


tm-7491 — ■ ' 
marshall 


041- 571 



CAPACITOR 7T^\ 
PART B' bL£j 







TYPICAL TRANSISTOR INSTALLATION 



ECN 9/1 ~AK 



&*az~~i?*4,' 



tf^jJL. 



fCK- 4 9&'L 
TCN 5IGS~ 



- &~UL 



ECN 7003 



ECN 3+4S 



^ 



V~M 



%A* 



>/«/« 



&*£&* 



%m* -;...> 



6JUk^. 



PART NO. 


REFERENCE DESIGNATIONS 






041-503 


R12 "^ PART NO. 


REFERENCE DESIGNATIONS 


041-507 


R26 


3201100-10 


Q2,3,4,8 


041-511 


R1.4S, 


3201104-10 


Qll 


041-512 


R43 ^ 3212092-10 


Q6, 7, 9, 10.12 


041-516 


R8 


3212098-10 


Ql ,13 


041-519 


R22,37 j 


3263024-10 


CRl THRU 8, CR1I THRU 15, CR17,18,I9 


041-549 ' 


R7 


013-599 


CR9.I0.I6 


041-550 


Rll 


(313-166 


VRI 


041-571 


R39 


PART* 


C8 


041-570 


R»/, 


034-491 


C5,7,10,12,13 


PART E 


R40 


034-493 


C6 


041-573 


R32 


PART a 


Cll 


041-584 


R20.38.47 


035-989 


C4 


04l--«/» 


R30 


037-990 


CI, 2, 3 


042-803 


R36 


041-407 


RI7 


PART C 


R13 


041-408 


R2,3, .33,44,46 


044-202 


R9.I0 


041-410 


R21 


PART D 


R14 


041-412 


R19.34 


041-31* 


R28 .._■_, 


041r413 


R35 


C4I- <t-40 


R27,4/ 


041-415 


R27 


04-/-4CW 


R4? 


041-436 


R6 


04/-56O 


R25 


041-442 


R23, 






L 04V-482 


m.. . ..... , ,. 







MERlMENCI: 



INSTALL. PER. TACvLE. I. 

SEAL PRINTED CIRCU4T SIDE ONLY WITH HUMI-SEAl 
' TYPE IBIS, COLUMBIA TECH. CORP., OR EQUiV. 

TR1MP0TS NOT TO BE SUBMERGED IN WATER. 



PART NO. TO BE AS Z,\AOWU OU E^M. 

HEAVY LINE OK D 1 ODE" INDICATES CATHODE. 

PLUS SIGN ON CAPACITOR INDICATES POSITIVE. 

COMPONENT DESIGNATIONS ARE FOR. REFERENCE ONLY. 

CIRCUITRY ON FARSIDE. 

ASSEMBLE PER AUPEX STANDARDS 

FOR PERF SPECIFICATION SEE 31070S9. 

FOR SCHEHATIC SEE 3107058. 



T SCALE DRAWING 



UNLESS OTHERWISE SPECIFIED 

TOLERANCES 

DECIMALS^ A N (3LE . S 

~ ?L SHARP EDGES APPRC-X.'.OIO 



LIST OF MATERIAL 



r /lA~, 



lAMPEXl llf 



AMPEX COMPUTER PRODUCTS COMPANY 
cutvw art. California 



CIRCUIT BOARD ASSEMBLf- 
5TR0BE GENERATOR 



380OSS6-/O 




3I09&9/-/O 



m 



-4&0-004 

a PLACES, 



££AJ /OJ-flJ PK(H>. ;£,«£ 



W f w 



PART NO. 


REFERENCE DESIGNATION 


3201100-10 


Q1,Q3,Q10,Q12 


3201104-10 


QS,Q7,Q11,Q13 


3212081-10 


Q2.Q4 


3212092-10 


0.6,0.8,0.14,0.15 


3212098-10 


Q9 


3263024-10 


CR1 THRU CR17 


03S-989 


C1.C2 


037-095 


C6 


037-990 


C3.C4.CS 


041-406 


R33 


041-407 


R2.R12.R17.R21.R24 


041-408 


R23 


041-409 


R28 


041-412 


RI3.R18 


041-428 


R4.R9 


041-442 


R1S.R20 


041-482 


R5.R8.R10 


041-495 


R29.R31 


041-507 


R26.R30 


041-511 


R32 


041-514 


R7.R27 


041-520 

041-560 


Rl.RU.R16.R25 


R3.R34 


041-571 


R6.R14.R19 


047-302 


R35 


041-748 


R22 



\3 1 III 57 



3/07/09-70 



II llll — . 



zQo-osa 



6. PART NO. TO BE 3111157-10. 

5. PLUS SIGN ON CAPACITOR INDICATES POSITIVE. 

4. HEAVY LINE ON DIODE INDICATES CATHODE. 

3. ASSEHBLE PER PRODUCTIOII PRACTICES MANUAL. 

2. FOR ASSEHBLY SPECIFICATION SEE 3111159. 

1. FOR SCHEMATIC SEE 3111158. 

NOTES: 



TYR/CAL TRANSISTOR INSTALLATION 



DECIMALS ANGLES 

IK aLTSHARP edges APPRCX J010 
RE ( AND SPOTFACE CORNER 

ALL MACHINED 
PER MIL-STp-lQ 





AMPEX I AMPEX C0MPUTER PRODUCTS COMPANY YU\ 

I 9937 JEFFERSON BLVD. CULVER CITY, CALIFORNIA V' I 



CIRCUIT BOARD ASSY- 
S ELECT LOGIC- 3 



SCALE g// 



311/157 



WRITE DATA (-) 



WRITE 
STROBE (-) 



TEST 
DESKEW(-) 



WRITE RESET(-) 



D.C. RESET (+) 

+ IOV 
+ I2V 
- 6V 
-I2V 



®cm c ' 



^15 







KEVUWHS 








ISSUE 


DESCRIPTON 


DRAFTSMAN 


DATE 


APPROVAL 


/- 


f//y /oc-fi/S cavT J 


'>%•&-*'. I 


/?„-../< . 


V%$ 


&*■:..- rt-r.. 


i 


£C.V 67: j? 3 


tf-E,w 


*?& 


'OJL.\k- 


M 


Zf.'.A/ <P3!3 


?i£r3x> 


S-ZI-bS 


<Tuj>or/. 



CR2 

E3 

— H— 



? 



2 3 
R2 
IOK ±10% 

vAA^-t 



+ IOV 



24 ECHO 
OUTPUT 



I 2 3 



CR3 
*- 



^R3 
?3.6 K 



M * N 



CR5 



CR6 CR8 
H4— 



-W- 



R5 
7.5 K 



R6 
:20K 



RI3 
47K 



RI5 
47 K 



01 + |2V 

3212092-10 



+ I2V 



RI9 
I8K 



12V -6V 



&■ 



CR9 



R7 
I8K 



/m 



>R4 
>3.6K 



CIO 




CR20 
M 



CR22 



M-^ ■— H — <■ 



R26 
2.4 K 



IOOPF 



CRI8 
44— 



Cll 
IOOPF 



R23 
2.7 K 



ACRI9 



R28 
IOK 



^OUTPUTS 

bJ 



>R36 
>68K 



CR25 
— M 



R34 
2.4 K 



REFERENCE DESIGNATION 


LAST USED 


DELETED 


R36 




CR26 




CI2 




Q9 





13112345 



R3I 
IOK 



CI 
ll5 

r^o^o 
I20V 



C2 

15 * 
: ±20% 
20V 



C3 
15 

>20°% : 
20V 



C4 

.0047 
100V 



54-90 IPS 



10 IPS 



!6/3g.5IPS 



36-54IPS 



36-54 IPS 



90-150 IPS 



'05/53.5 IPS 



10-20 IPS 



.0047 ±\0%,\OOV 



.0022 UF, JIO&.IOOV 



I800PF±2%,200V 



9lOPFi5%,IQQV 



90-120 IPS 620PF*5%,300 V 



I 600PF±2%,200V 



910 PF 15%, I GOV 



620PF15°/ o .300V 



1 500 PF+ lO/o,IOO V 



,0047± |Q% 100 V 



NOT USED 



NOT USED 



NOT USED 



IO K±IO c /c 



IOK ±IQ °/ C 



IOK tioyo 



IOK ? ±IO% 



NOT USED 



NOT USED 



SEE.TAgL.fc DE-2 00 



^ JUMPER TO BE USED ON ASSEMBLY 3112363-10, 

3I09572-IO, 3II0002-IO / 3\83869-0\ 
[SJ SEE TABLE I . 

5. ALL TRANSISTORS TO BE 3201104-10. 

4. ALL DIODES TO BE 3263024-10. 

3. ALL RESISTOR VALUES ARE IN OHMS, |/4W,i5Vo. 

2. ALL CAPACITOR VALUES ARE IN MICROFARADS, 
±10%, 500 V. 

I. FOR ASSEMBLY SEE TABLE I. 

NOTES'. UNLESS OTHERWISE SPECIFIED 



DO NOT SCALE DRAWING 



TOLERANCES 

BREAK ALL SHARP~EDGES A( 
RADII .010 
SURFACES 



™6>&A. A^T i.hL? 



*M M^ nkt, ME 



IAmpex 



AHPEX COMPUTER PRODUCTS COMPANY 



I 9937 JEFFERSON BLVa CULVER C 



m 



SCHEMATIC- 
WRITE AMPLIFIER-B 



3112345 



J SHEET I OF" 



TTfl CAPACITOR 
kliJCPARTE) 



3II2343-IO 




3109691- 

03 



•RESlSTORPTYm 
(PART &y* A J 



3107129-80 



TYPICAL TRANSISTOR INSTALLATION 



TABLE I 



:CN 4 4ff-* PKOO.R£LCAH 



ECU 4? 95 



£CAJ SO 8 4 



*^A*T 



ECN 57 57 



ER/J ,'ce-MB COAff J//yjy& 



ECN7S3I 



\kc ijjtj 



3/fsfa. 



f&JU M»J<n 



35i 









^frF 



^X7 



part no. 


REFERENCE DESIGNATION 


PART NO. 


REFERENCENCE DESIGNATION 


041- 442 


R23 


3201104-10 


Q5, Q1.Q.B 


041-443 


R8 


3212081- 10 


QG,Q9 


041-511 


RI8 


3212092- 10 


Ql,Q2,Q3,Q4 


041-520 


R5 


3263024- 10 


CR3 THRU CR26 


041-571 


R3.R4,R20 


PART B 


CRI 


041-550 


R|G 


PART A 


07 


041-561 


R24 1 RZ9 / R35 


034-417 


cio.cu 


041-570 


RI2,R2G,R34 


034-491 


CS.C9 






034-493 


C6 


041-508 


R6 


035-989 


C4 


041-415 


R2l,R36 


037-990 


01,02X3 


044-197 


RZ 


041- 336 


R25,R33 


047 -340 


R22,R30 


041- 407 


RE7, R32 


PART C 


CR2 


041- 408 


RI7,R28,R3I 


PART D 


Rl 


041-411 


RI3.RI5 


PART E 


CI2 


041-412 


R9 


041- 560 


RIO 


041-413 


RI4 




04I-43O 


Rll 




04/-436 


RI9,R7 



fTJ} INSTALL R224 R3 ° PER PRODUCTION 

PRACTICES MAMUAL, SECTION "7 HE2-5, 
FIGURE XO, HIGH WATTAGE RESISTOR SPACING. 

[09 INSTALL JUMPER ONLY On ASSEMBLE 3112363-10, 

31 09572-/0,31 IOOOB-/0? 3/23069-0/ , 

3112347 



OD INSTALL PARTS A,B,C,D,E PER TABLE I. 



REFERENCE 



B/M REFERENCE TABLE 


ASSEMBLY 
SPECIFICATION 


ASSEMBLY 


PART A 


PART B 


PARTC 


PART D 


PART E 


3/23869-01 


035-389 


013-599 


013-599 


044-197 


MOT USED 


BII3I54 


3I12363-IO 


033-147 


NOT USED 


NOT USED 


NOT USED 


NOT USED 


311234-6 


3109572-10 


034-386 


NOT USED 


NOT USED 


NOT USED 


NOT USED 


3110002-10 


034-228 


NOT USED 


NOT USED 


NOT USED 


NOT USED 


3112364-10 


033- 147 


013-599 


CI3-599 


044-197 


NOT USED 


3112344-10 


034-386 


OI3-599 


CI3-599 


044-197 


MOT USED 


3112365-10 


034- 2Z8 


013-599 


Cl 3 -599 


044-197 


NOT USED 


3113131-10 


035-509 


CI3-599 


C 13-599 


044-197 


NOT USED 


3//3I54 


3.1I3I2\~0/ 


035-983 


013-599 


CI3-599 


044-/97 


K/OT USED 


3 / / 3 / 5 4 


3 II 358(o-0/ 


035-988 i CI3-599 


ol3-5Sy 


044-197 


WOT USED 


3ll3i f. *?- 



MARK PART N0.£ NAMEPLATE INFORMATION PER MIL-STD-130. 

PART NO. TO BE AS SHOWN ON -TA&L.E I. 

SEAL PRINTED CIRCUIT SIDE ONLt WITH HUMI- SEAL 
T^PE IBIS COLUMBIA TECH. CORP. OR EQUIV. 

TRIMPOTS NOT TO BE SUBMERGED IN WATER. 

PLUS SIGN ON CAPACITOR INDICATES POSITIVE. 

HEAVV LINE ON DIODE INDICATES CATHODE. 

COMPONENT DESIGNATIONS ARE FOR REFERENCE ONLY. 

ASSEMBLE PER AMPEX STANDARDS. 

FOR PERF SPECIFICATION SEE TABLE I. 

FOR SCHEMATIC SEE'3II234S. 

NOTES: 




AMPEX COMPUTER PRODUCTS COMPANY 

CULVER CITY. CAllfOHNtA 



m 



CIRCUIT BOARD ASSY- 
WRITE AMPLIFIER-B 



3112347 



R 



| SHEET I Oft 



FILE PROTECTC-tO 
FILE PROTECT C-") 




H|/LO DENSITY 
INPUTC-/6 



READ PERMITC-) 



+I2V< 


34 


I 


35 


+ 24V 


32 


-24V 


14 


-6V 


3 


-I2V 


4 


r 


5 


PS GROUNDS 


6 




cs 

6 - 8 T 
IOOV 35V 

±IO%_L 




t/l/H 



COMMON 

NORMALLY CLOSED 
NORMALLY OPEN 
ERASE HEAD 

+IOV OUTPUT 



HIGH DENSITY 
OUTPUT C-0 



LOW DENSITY 
OUTPUT C-O 



READ PERMITC+O 































1 


4. 

I 


C5 
15: 


C6 
4 35V 


C7 

r-. 6.8 n 

+ 35V 


<- C8 
" 15: 


r 



/ 


y — ASSIGNED 
/ PIN NUMBERS 
CREF ONLY) 


oVoV 
© 5 <© 7 © 6 




V 


BLUE BEAD 



ECN *il-47 DEV PROfX-A) CH 



43"U 



ECN 4551 



£<Z/V 4 3 93 



Zj^-dUy 



Mfhke. 



■M 



^UX 



«g 



m^ 



*/?/&£ 



-&&ZZ* 



•gU')A 



m£j: 



3107128 



5. ALL RESISTOR VALUES ARE IN OHMS + 5%, 1/4 W. 

4. ALL CAPACITOR VALUES ARE IN MICROFARADS + 20%. 20 V. 

3. ALL DIODES TO BE 3263024-10. 

2. ALL TRANSISTORS TO BE 3212098-10. 

I. FOR ASSEMBLY SEE H07I27.ANP -3i07«*8. 

MOTESs UNLESS OTHERWISE SPECIFIED. 



1 



DO NOT SCALE DRAWING 



OTORE AND SPOTFACE CORNER 
ROySHNESS^OT ALL MACHINED 
PER MIL-STP-10 




.t c'A-4-- 



I AMPEX I AMPEX C0HPlJTER PRODUCTS COMPANY |n/| 

I S337 JEFFERSON BLVD. CULVER CITY, CALIFORNIA LLjJ 



SCHEMATIC ~ 
WRITE POWER GATE, 
UNSHARED 



D 3107128 



F 



B 



A A 



3/003/Z-/0 




3/OT/ZS-SO 



GJ5-004 
3 PLACES 




PART NO. 


REFERENCE DESIGNATIONS 


3201100-10 


Q5.7 


3201104-10 


Q6,8 


3212080-10 


Q3 


3212093-10 


Q4 


3212098-10 


Ql.2.9 


3263024-10 


CRI, 2,6,7,8 


3263028-10 


CR3,4-,5,9 


035-989 


CZ 


037-09S 


C3,6.7 


037-265 . 


CI 


037-990 


Cd,5,8 


041-007 


R4 


041-361 


R5 


041-407 


R8 


041-4.14. 


RI6 


041-409 


R13 


041-412 


■Rl 


041-495 


R11.I5 


041-507 


RIO, 14 


041-511 . 


R3.I6 


041-514 


R12 


041-520 


R9 


041-549 


R2 


041-748 


RI7 


047-408 


R6 


047-632 


R7 


020-233 


*' _. 


Q47- 764- 


RI9 



\3/07272 



CD 



RIVET, PART C USED ONLY WITH 3200526-10. 
PART NO. TO BE AS SHOWN IK BIIL Of MATERIA!.. 
MARK PART NO. AND SERIAL NO. PER MIL-STD-130. 




nun 



/?£FE/?£A/CE 



TYPICAL TRANSISTOR /K/STALLAT/OK/ 






DO NOT SCALE DRAWING 



7. PLUS SIGN ON CAPACITOR INDICATES POSITIVE. 

6. COMPONENT DESIGNATIONS ARE FOR REFERENCE ONLY. 

5. ASSEMBLE PER MANUFACTURING PRACTICES MANUAL. 

(73 CIRCUITRY ON FAR SIDE. 

3. HEAVY LINE ON DIODE INDICATES CATHODE. 

2. FOR ASSEMBLY SPECIFICATION SEE 3107121. 

1. FOR SCHEMATIC SEE 3107128. 



^£^~ 



w± 



/f~*+*M*x*. 



dM 



UST OF MATERIAL 



IAMPExIH/1 ampex computer products company 



J 9937 JEFFIRSON BLVD. CUIVER CITY. CALIFORNIA 



O/ZCU/r BOA/ZD ASSV- 
W&/TE POWER GATE, VMSHA/SED 



e^: 



3/o7^7^ 



GROUP ft~8/?S/C COA/F/GOftftT/ON 


CODE 


PftRT A/O. 


descr/pt/on 


QTY 


H/36 


3/34 1 ZS -01 R0R/ZOA/TRL, W/LOGO, W/ D.E. 


1 


f/146 


3/2472S-03 HOR/ZOAITRL, W/O LOGO, W/D.£ 


/ 


R236> 


3IZ47ZS-04 


VERT/CftL, W/LOGO, M//0.£. 


/ 


R246 


3I2472S0S 


VERTICAL, iW/o LOCO, W/D.£. 


/ 


RI3S 


3/2472S-06 


HORlZONTftL, W/LOGO, w/o o. e. 


/ 


H/4S 


3IZ47ZS-07 


ROR/ZOAITftL, W/O CO^O, W/O D- £. 


/ 


R23G 3I2472S-OS 


VERT/CftL, W/ LOCO, w/O D.E. 


/ 


424S 3I2472S-09 


VERTICRL, W/O LOCO, W/O DC. 


/ 



GROUP 8 - REEL RET ft/A/ Efi?S 


CODE 


PftRT A/O. 


DESCRIPTION 


Q7Y 


Bl 


3I/3IOO-IO 


IBM HOLD DOWN A A/Off 


I 


3IOI267-IO 


F/XED TftK£ C/P REEL 


1 


BZ 


3H3IOO-I0 


IBM HOLD DO/WN NN08 


2 


3/O3Z73-30 


EMPTY REEL 


1 




GROUP C - HERDS 


CODE 


PRRT A/O. 


DESCR/PT/ON 


QTV 


C/ 


3II3337-OI 


7CH. W/O EftftSE 


1 


CZ 


3//8430-0I 


7CH. iV/ £RHS£ 


1 


C3 


3/18423-0/ 


9 CH. W/ERRSE (STD. IBM W/RIAIG) 


/ 


C4 


3/I84ZJ-02 3 CH.W/CRftSE (SPEC/RL IBM W/R/w) 


/ 



CROUP D- MOT/ON COM M ft A/ D 


CODE 


PftRT NO. 


DESCR/PT/ON 


LOCRl 


QTY 


Dl 


3H3S9B-0I 


PCBR, RUN/ STOP 


J4 


1 


D2 


31/9523-01 


PCBR, FWD/STOP 


J4 


/ 



GROUP E - Cft&lNET 


CODE 


PftRT A/O. 


DESCR/PT/ON 


4TY 


El 


3//07/9-/0 


LO ROY Cft 8/ NET 


/ 


E2 


3///ZS7-/0 


19° l/£RT/CRL C/?B/N£T 


1 


E4 




A/O CftftlNET 


— 





GROUP P- VERT/CftL H/NG£ 


CODE 


PRRT A/O. 


DESCRIPTION 


QTY 


P/ 


3IO988 t )-l0 


VERTICRL H/A/GE I9SSY 


1 


pa 




A/O Y£RT/CftL N/NGE 


— 





GROUP <$- TRPE SPEED 


CODE 


PftRT A/O. 


DESCR/PT/ON 


LOCAL 


QTi 


Gl 


3H9S330I 


PC 13 ft, REEL SERVO 36 IPS 


J7 


/ 


3/07097-10 


PCBft,CRPSTRN SERVO 36 IPS 


J6 


/ 


GZ 


3II9S940I 


PC 8 ft, REEL SERVO 4S IPS 


J7 


/ 


3U2/70-I0 


PCBft } CRPSTRN SERVO 4S /PS 


J6 


/ 



& W/TH /T£M C4 /A/CLUOE ftOOENOUM S/a37/<£-0/ 



GROUP ft- /A/ PUT LEI/ELS 


CODE 


LEVELS 


PRRT NO. 


QTY 


LOCRTIOH 


7/iUL 


FRISl 


HI 


-IZ 


O 


3I072S8I0 


Z 


813,816 


HZ 


+3 





311 8 170- Ol 


3 


B/£ 
B/6 
822 


H3 


+ 6, 


O 


3II8I71-OI 


H4 


+3 


O 


3/18172-01 


HS 


-112 





3/ 18 173-01 


H6 


O 


-13 


31/822701 


H7 





+ 6. 


3118228-01 


H8 


O 


-13 


3II8229-OI 


H9 


O 


+IZ 


3//8230-0I 



GROUP J- -OUTPUT LEVELS 


CODE 


LEVEL S 


PRRT A/O. 


Q7Y 


LOCRTIOH 


TRUE 


FRLik 


Jl 


-12 


O 


3I072S9-I0 


*2 


81 3, 814 


J2 


-13 


O 


31/81 73 -Ol 


*Z 


BI3j8I4 


3II8I&I-OI 


1 


823 


J3 


-/4 


o 


31/829201 


*2 


813, 814 


3//8Z93-OI 


1 


823 


J4 


+£ 





3119538-0/ 


*Z 


8 13 j 814 


3H3S890I 


/ 


823 


JS 


^6 





3//8/80-0I 


*2 


8/3, 8/4 


3//8/62-OZ 


1 


823 


J6> 


+8 


o 


3/19438-0/ 


*2 


813, 814 


311 9497- Ol 


/ 


823 


J7 


+3 


o 


3/I8I8/-OZ 


*2 


8/3, 8/4 


3/18163- 01 


I 


823 


J8 


+IZ 


o 


3/18182-0/ 


*2 


8/3, 814 


3118164-0/ 


1 


823 


J3 





■i-3 


31/8161- Ol 


*2 


813, 8/4 


3/18179-0/ 


1 


823 


J/0 


O 


+ 4 


3/182930/ 


*2 


813, 814 


3/18292-0/ 


1 


823 


J/J 





+£ 


3//9S890I 


*2 


813, 8/4 


3 II 9 S 88-0/ 


1 


823 


J/2 


b 


-/6 


31/8162-01 


*Z 


813, 814 


3/18/80-0/ 


i 


823 


JI3 


o 


+8 


3119497-01 


*2 


8/3, 814 


31/9498-0/ 


/ 


823 


J/4 


o 


+ 3 


31/8/63-01 


*Z 


813, 8/4 


3/1818/ -Ol 


1 


823 


JIS 


o 


+12 


3/18164-0/ 


*z 


813, 8/4 


3118182-0/ 


1 


823 



GROUP K - srO. DPT ft ELECT., WR/TE W/#A//D/ft£CT/OA/ftL REftD 


CODE 


DESCRIPTION 


PftRT A/O. 


SPEED 


4TY 


LOCftT/ON 


7CH 


9CH 


7 CH 


9 CH 


Kl 


WR/TE POWER GRTE 


3101268-10 


RLL 


1 


/ 


#24 


ft24 


STROBE GCA/ERQTE 


3/O7OS7/0 


36(45 


1 


1 


88 


88 


REPD RMP 


3/0 72 66-/0 


U^4S 


4 


S 


B2 THRO 8S 


8Z THRO 86 


WRITE ftMP 


3112363-10 


36J4S 


7 


3 


RI4 THROmt MTflfflftZl 


RERD DESKEW 


3107269-10 


36, 


7 


3 


R 2 THRU R 8 


R2 THRU RIO 


3123847-0/ 


4S 




CROUP K~ STD. DRTft ELECT, WR/TE W/ 8/D/RECTlOA/ftL REftD 


CODE 


DESCR/PT/OAJ 


PRRT A/O. 


SPEED 


QTY 


LOCffTfOM 


1CH 


5CH 


7 CH 


9 CH 


K2 


WRfTE POWER CUTE 


3/O7268-/0 


RLL 


1 


/ 


ft24 


R24 


STROBE GEA/ER/iTE 


3IO7OS7-I0 


36£4S 


1 


1 


83 


83 


RERD RMP 


3IO7Z66-I0 


36(45 


4 


S 


BZ THRU 8£ 


BZ THRU 86 


WR/TE RMP 


3//Z363-I0 


36t4S 


7 


9 


ft/4 THRURiO 


R/4 THRUR2Z 


RERD DESKEW 


3IO393Z-I0 


36 


7 


9 


RZTHRU R8 


RZ THRU RIO 


3113428-0/ 


4S 


SELECT LOG/C 


3 III IS 7- 10 


RLL 


1 


I 


B7 


81 



issue 



GtOl/P L - DRTft ELECTROAI/CS OPTIONS 


CODE 


OPTION 


PC BR 
DESCRIPTION 


PftRT HO 


SPEED 


QTY 


LOCftT/ONS 


7CH 


9CH 


1CR 


9 CH 


Lf 


NO OPTIONS 









— 


- 














L2 


ECHO f RI9TE 


ERROR CHECK 


3/O9872-10 


36 (4S 


/ 


/ 


812 


B/2 


L3 


VERT. PRRITY CHK 


EXCLUSIVE OR 


3/O7274/0 


RLL 


2 


3 


89 , BIO 


09, 8/0, 61/ 


L4 


VERT PftRITY 6EN. 


EXCLUSIVE OR 


3107274-10 


PLC 


2 


2 


R//, ft/2 


ft//, ft/Z 


L£ 


LONGIT. PftR/TY GER. 


LOA/G. PRR/TY GEN. 


3116012-10 


36f4S 


I 


i 


ft/3 


R/3 


L6 


LONG/T 
PftRlTY 
CHECK 


LONG. PRR/TV RECi 


3116082-10 


36 (4S 


/ 


1 


8/9 


B/9 


LPC TIMING 


3II6O87-I0 


ffLL 


I 


1 


BZO 


820 


FL/P FLOP 


3I0727S-I0 


RLL 


1 


2 


B/7 


B/7 t 8/8 





3//S~/70 - S£LECr PROPER VERS /ON 


USED 
W/ COOES 


OPT/ON OR FERTURE 


ss 


01 


oz 


03 


04 


OS 


OL, 


01 


08 


05 


10 


13 


/s 


n 


20 


21 


24 


2S 


30 


31 


32 33 


3& 


37 


38 31 


46 


41 


43 


41 


48 


43 


SO 


56 


60 






Kl 


UH/DIRECT/OA/RL RERD 
















X 






X 




X 




X 






X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 




X 


X 




X 


X 






KZ W/OI 


8/DIRECTI0A/RL RERO W/RllA//STOP 


X 


X 


X 


X 




X 


X 




X 


X 




X 








X 


X 


























X 






X 










KZ W/DZ 


B/OlRECT/ONftL RERD W/fWD/STOP 










X 


















X 
















































R/, J/ 


-12 LEVELS 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 
















X 






X 


X 






X 






H2T0HJ 
JZTOJIS 


Vi(DI 


POSITIVE LEVELS W/RUA//STOP 












































X 


X 


X 


X 


X 






X 


X 






X 










W/OZ 


POSIT/ VE LEVELS W/ FWD/STOP 










































X 












X 














X 








L2 


ECHO { RRTE 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 






L3 


VERT/CftL PftR/TY CHECK 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 






L4 


VERTICRL PRRITY GEM. 7 CH. 




X 








X 


X 


X 








X 


X 


X 


X 








X 












X 








X 


















VERTICRL PRRITY GEA/. 9 Cft. 






X 












X 
















X 












X 








X 


X 






X 


X 


X 










L£ 


LOA/G/TUD/NRL PftR/TY GCA/. 












X 








X 




X 






X 


X 


X 


X 


X 


X 






X 


X 


X 




X 




X 




X 


X 


X 


X 








L6 


LOAIGITUDIA/HL PRR/TY CHECK 








X 






X 




X 


X 


X 


X 


X 


X 


X 






X 










X 






X 


X 




X 






X 


X 











DCATTSMAN DATE 



* OA/L V 2 REQD /F 7 Cft. WO OPTIONS, OR 7 Cft. 
( OPT /ON L,4, OR LS OR BOTH, </ NO OTHER 
OPTIONS 



ROTE: FOR TR/ DEA/S/TY SUBSTITUTE STROBE GE/VERRTOR 
3/14894-10, 4 ROD DENSITY CONTROL 3//S632-/0 
/A/ 881. FOR DRTft CC. SEE DWG 3//S770 



DO NOT SCAUE D1AVWHO 



DIMENSIONS AK M INCHES 

TOtBANCES ANOiES 

JQC± J00C± ±, 

KEAKAUSMAV EDGES APftOXJ310.CK)tE 
AND SKJTFACE COtNEt RADO APTtOX. .010. 
ROUGHNESS OF All MACHINED * 

«"*" — 



H MM1P-T9 , 



y 



« MDKOMIIIKI MOrURY OT 



BJSt- 



ENot o* xMrsvn/ 



1 c^A dfetoZn^ 



fmf 



%/fig 



**/&& 



AMPEX 



kcx box a««, cuLvtm crnr, caur 



MASTER PHHT SELECTOR, 
STO. TM-707,/OJ, 72U, 7231 



D 

scar 



CODE idInI. WST 

09150 



BOOST 



3124144 



MASTER PART SELECTOR, STD TM-7 SERIES 



<S#Ol/P f?-tf/?S/C C0NF/GU/?/?T/ON 


CODE 


PART NO. 


DESCR/PT/ON 


QTY 


RI3& 


3124730-02 HOR/ZONTflL, M/iOOO) /V/E/.E. 


I 


77746 


3124130-01 


HOR/ZON mt , W/0 LOCiO, /V / D.E. 


/ 


R23& 


3/24730-04 VERTICAL. W/L060> IW/O-E. 


/ 


BZ4L 


3/24 730 -OS 


vE/tr/caL, w/o logo, w/d.e. 


/ 


RI3S 


3/24730-06 


HORtZOMT/iL, W/L060, W/O D.E. 


1 


77/4S 


3/24 730-07 


HOR/ZONTfiLj IA//0 7.0 60, W/O D.E. 


/ 


RZS£ 


3/24 730-08 


VE/?T/C/?L, lAZ/COdO, V//0 O. E. 


/ 


P24S 


3/24730-09 


VERT/CRL, W/0 LOGO, \s//o D.E. 


/ 



CROUP B - REEL RETAINERS 


CODE 


PART /JO- 


DESCR/PTiOAJ 


QTY 


51 


3/13/00-10 


IBM HOLD DOWKI KNOB 


1 


h/Ollbl-W 


FIXED TAKE UP REEL 


1 


82 


3/I3IOO- 10 


IBM NOLO DOW/7 ICfJOQ 


Z 


3106273-16 


EMPTY REEL 


1 




GROUP C - HEADS 


CODE 


PfiRT A/0. 


DESCP/PT/ON 


077 


CI 


37/2686- 10 


7 CH. IW/O EPPSE 


1 


C2 


3/72442- 70 


7 C/7. rf/EPPSE 


1 


C3 


3(12443-70 


3 C/7. K//EP4SE (STD. 78A4 IW//?/WC 7 ) 


7 


C4 


3//Z443-20 


? C/7. H//EP/?5E (SP6C /PL IBM W/R/Nd) 


7 



CrROUP O - MOTIOM COMMAAJD 


CODE 


PART HO. 


DESCRl PTIOAJ 


LOCAT. 


QTY 


Dl 


3/1 9 5 .90-01 


PC&A, 12 U /J / STOP 


J4 


I 


DZ 


11 19519-0/ 


PCBA , FWO / STOP 


J4 


1 



CROUP E - CABIU.ET 


CODS 


PART UO. 


DESCRIPTIOM 


QTY 


El 


3I/07/9-IO 


LO BOY CAS/MET 


1 


EZ 


3111157-10 


t<9" VERTICAL CABINET 


I 


E4 




NO CAB/tJET 


— 





CrROUP F - VERTICAL HtAJCrE 


COt>£ 


PART UO. 


DESCRIPTION 


4TY 


Fl 


1109889-10 


I/ERTICAL HlMGE 4SSV 


I 


Fl 




NO VERTICAL /JIK16E 


— 





GROUP (St — TAPE SPEED 


COPE 


OESCR/PTIO/J 


03 


TAPE SPEED PC&AS /HCLUOED /M CrROUP A 



•0- W/f/7 /TEM C4 7NCLUDE ADDENDUM 3/237/6 -O/ 



GROUP P - iMPUT LEVELS 


COOS 


LEVELS 


PART MO. 


erf 


LOCATION 


Tftot 


flLGf 


17 1 


-It 


O 


310725^-01 


2 


BIS, Bib 


til 


+ 3 


O 


m 8/10-0/ 


3 


8 /S 
B lb 
822 


U3 


+ 6. 





31/8111-0/ 


174 


+ 9 





5/13171-0/ 


JS 


+ 11 


O 


1113113-01 


//C 





/3 


3I/8Z21-OI 


p77 





+ to 


3U8223-OI 


U8 


O 


t9 


ill 8229 -0/ 


179 


O 


ill 


3118230-01 



Or ROUP J - OUTPUT LEVELS 


CODE 


LEVEL 


PART A/0. 


QTY 


LOCA T/OfJ 


TIZUC 


FALS6 


Jl 


-12 





3107259-10 


*1 


3/3,3/4 


JZ 


t3 





3I/0/79-O/ 


"2 


BIS ,8/4 


3//8/6/-OI 


I 


BZ3 


J3 


+ 4 





3//SZ9Z-OI 


*2 


8/3,8/4 


1116291-0/ 


1 


B 23 


J4 


+ 5 





3/19588-0/ 


¥ z 


B/3.B/4 


W9599-OI 


1 


BZ3 


J5 


+ 0> 





3I/8/80- Ol 


*2 


BI3,&*4 


3I/8/62-OI 


1 


B23 


J(o 


+e 





3//949B-OI 


*2 


B 13 ,3/4 


3/I9491-OI 


1 


B23 


Jl 


+9 





siieiei~0\ 


*2 


B/5,814 


3II31&S-OI 


/ 


13 23 


J8 


tit 





3/IB/eZ'Ol 


*2 


6/3,814 


3//3/C4-OI 


1 


BZ3 


J9 





+ 3 


3UB/C>l-0l 


*1 


BIS. 814 


3ll8\l e )-Ol 


1 


023 


J/0 





+4 


3/18293-0/ 


*Z 


B/3,814 


31 18232- 0\ 


1 


313 


J II 





+ '£ 


3I/9S89-OI 


*2 


&I3.BI4 


3i/9>see-oi 


1 


823 


J/2 





+ (* 


3/18/(02-0/ 


*Z 


B/3,814 


3//8I80-0/ 


1 


B23 


JI3 





+e 


3\/94<91-Ol 


*1 


8/3, 814 


3l/9>49B-0/ 


I 


BZ3 


J/4 





*9 


3II&I61-0/ 


"2 


B/3,814 


3I/3/6/-OZ 


1 


B23 


JIS 





+ 12 


3116164-01 


*Z 


B/3, 814 


3//8I82-0/ 


I 


823 



STD DATA ELECT. jWRlTE Wl UNWIRECTIOKJAL READ 


coos 


DBSCRlPTiOU 


PART /JO. 


SPEED 


QTY 


LOCATIO/J 


76H 


qctt 


1 CH 


<9CP 


\Ci 


WRITE PWR C-rATE 


3I012(p8-IO 


ALL 


1 


1 


AZ4 


A 24 


STROBE dLAJBRATE 


3109994-10 


75 


1 


I 


es 


3 3 


R£AD AMP 


310999 I- IO 


15 


4 


5 


B2 rUBll B 5 


82 7UZO BCfi 


WRITE AMP 


3109572- 10 


15 


1 


e 


4/4 itiRU A10 


A 14 W£t7 All 


REAP DESICEW 


3109475-10 


IS 


1 


e> 


At WW 48 


A2T/JRU A/0 




STD DATA ELCCT., WRITE \A// Bl Dl R ECTI OU AL READ 


CODE 


DESCRIPTION 


PAIZT /JO. 


iPeeo 


QTY 


LO CATIO/J 


7CH 


9CH 


7 CP 


9> CH 


Kl 


WBITE PWR GATE 


31071^6-10 


ALL 


/ 


1 


A 24 


A 24 


STROBE GENERATE 


31O9924-/0 


15 


1 


1 


88 


33 


READ AMP 


3109991-10 


75 


4 


5 


81 T/7RU8S 


82 THRU BA, 


WRITE AMP 


3109512-10 


75 


7 


9 


AI4 1HZUA20 


A/4 WW Alt 


READ DE^REW 


3109935-10 


75 


7 


9 


At T^£U A8 


A2 TMUAIO 


SELECT LOGIC 


3IIKS7-/0 


ALL 


/ 


/ 


81 


81 



ISSUE 





GROUP L - 


DATA ELECTRO AJ 1 CS 


OPT I O/J £ 








COOS 


OPTION 


PCBA 
DESCRIPTION 


PART /JO 


SPEED 


OTY 


LOCA Tl OfiJ 


7 CM 


<$CH 


1 CH 


9CH 


LI 


/JO OPTIO/JS 









- 


— 














LI 


EC/40 d RATE 


E/2ROR CH7C. 


31 IO ££8 -70 


ice' 4$ 


1 


/ 


BIZ 


B/2 


L3 


l/ERT. PARITY C//JC- 


EXCLUSIVE OR 


31O7274-I0 


is 


z 


3 


89. BIO 


B9, BIO, 8// 


L4 


VERT. PARITY GEKI . 


EXCLUSIVE OR 


3107174-10 


75 


1 


1 


All . All 


A If. All 


L5 


LO/JCr. PARITY C 7 E/J. 


LOMOr- PARITY GEM, 


3\ICc/42-\0 


75 


1 


i 


A 13 


AI3 


L0> 


LOUCr. 
PARITY 
CH E CkL 


L0M6. PARITY PEG 


3II&/&/-I0 


75 


I 


( 


'B/e 


BI9 


LPC TlMI/JCr 


31/^0 81-10 


ALL 


I 


1 


BZO 


a 20 


FLIP FLOP 


3101175-10 


ALL 


I 


1 


an 


8/1,8,16 





3l)^>HO - SELECT PROPER 1/ £= R S 1 O KJ 


usee w/ copes 


OPTIOAJ OR FEATURE 


55 01 


01 


03 


04 


OS 


oc 


0703 


09 


10 


13 


15 


/7 


10 u 


14 


15 30 


3/ 


32 


33 


^h 


37 


30 


39 


40 


41 


43 


410 


4B 


49 


50 


51, 


10 






R17 


UKI/PIRCCTIOAJAL R£AD 
















X 






X 




X 




X 






X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 




X 


X 




X 


X 






Rt w/Df 


&l DIRECT tO/JAL READ W/RuU/STOP 


X 


X 


X 


X 




X 


X 




X 


X 




X 








X 


X 


























X 






X 










RZ W/DZ 


81 DlRECTIO/JAL REAb VJ/FWP/STOP 










X 


















X 
















































HI t Jl 


-12 LEVELS 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 
















X 






X 


X 






X 






Ji 70J/5 


vl/pi 


POSITIVE LEVELS W// ' RUK/ / STOP 












































X 


X 


X 


X 


X 






X 


X 






X 










V//D1 


POSITIVE LEVELS W/ FWD/ STOP 










































X 












X 














X 








Ll 


ECHO d RATE 


X 


x. 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 






L 3 


VERT/CAL PARITY C/JECRl 


X 


X 


X 


X 


X 


X 


X 


V 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 






LA 


VERTICAL PARITY GE/U . 7 CH 




X 








* 


X 


X 








x: 


X 


X 


X 








X 












X 








X 


















VERTICAL PABITY CrE/J . 9 CU 






X 












X 
















>c 












X 








* 


X 






X 


X 


X 










LS 


LOKJCrlTUOlfJAL PARITY CtE/J 












X 








X 




X 






X 


X 


X 


* 


X 


X 






X 


X 


X 




X 




X 




X 


X 


X 


X 








LCa 


LOUCrlTUDlUAL parity check 








>< 
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X 
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X 


X 


X 


X 


X 






X 










x: 






X 
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X 


X 











* OAJLY OA/E REQUIRED IF 7 CH. /JO OPT/O/JS , OR 7 C/7 
^ OPT I O/J L4 OR LS OR BOTH, f A/0 OTHER OPTIOMZ . 

KJOTE : FOR TR7 DE/USITY SUBSTITUTE STROBE GE/JERATO/R 

Z//4397 -/O* AlUO A0D DEAJS/TY CO/JTROl. 3//5&32-IO 
/AJ BZ/. FOR DATA C.C . SEE DuJG 3//S7 70 



DO NOT SCALE DRAWING 



DECIMALS TOLERANCES ano^ 

xk± Jocx± db 

WEAK ALL SHARP EDGES AWtfOX. .01 0. CIORE 
AND SPOTFACE CORNER RADII APWJOX. .010. 
ROUGHNESS OF ALL MACHINED / 

SURFACES PER MIL-STD-10 •_ 



MATERIAL 



THI INFORMATION HUEOM IS THE PROPERTY Of 
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MASTER PART SELECTOR, STD TM-9 SERIES 



&IZOUP A- &ASIC COHFlOrUlZATlOH - TM II 


cot>e 


PAIZTUO. 


o>&s><zeipriosj 


Glf 


M3<* 


HIS17O-01 


\JtBTICAL,\Ml LOGO , W/P.B. 


{ 


AUt 


3iienio-oi 


i/ebt/cal (behove LOCrO)w/D.£. 


/ 


AZ35 


ZUBllO-Ol 


[/SBTfCAL, H//L060, W/o D. E . 


/ 


AUS 


3(18"? 70-O3, 


VERTICAL, (fcEhAOVE LOGO)w/oV-E. 


/ 



6BOUP A -BASIC COHFIGUBATIOkJ -TM It 


C0P5 


PART HO. 


PESC/ZiPTlOtJ 


QTT 


A13C* 


3 11 81 10 -OL 


VeiZJlCAL , V// LOOO , W/ P.E . 


1 


AiAG 


3tieiio-o& 


i/ebtical t (behove logo) w/p. £ . 


1 


A 135 


3118170-07 


VERTICAL, W/LOGO , W/o P. E . 


1 


AUS 


3iieno-oi 


VBBTICAL, (BEHOVE LO&o),W/o D-E. 


/ 



C?BOUP 3 - 2E£L PETAt 'KJ £ 12 S 


coot 


PAET U0 


PESC(2iPTIOAJ 


ory 


Bl 


3113100- IO 


/ E> Mi HOLD PO*//d ICHOB 


i 


3,lO!Z£7'lO 


F/XEb TAI2E UP BC£L 


I 


-Bl 


31 I3IOO- 10 


te>M Mold pow/j xajob 


-t 


3I03Z13-30 


EMPTY (Z££L 


/ 





GPOUP C - HE ft OS - TA7- // 




CODE 


PPPT HO. 


DESCH/PT/OA/ 


QTY 




C/ 


3//O206 -30 


7 CM W/O E/?HS£ 


/ 




cz 


3//0 2/3-30 


7 cm w/exhse 


/ 




C3 


3// 272/- 20 


9 CH. iH/EPP/SE (STD. //3P7 lY/P/HG) 


/ 


-e^ 


C4 


J// 27 21 -SO 


3 CM. W/EPPSE (SPEC /PL IB An H//P/M4) 


/ 








GROUP C - HE/9 0S- TM-/2 




CODE 


PftftT HO. 


DESCP/PT/ON 


ory 




CI 


3//02O6 -SO 


7 CH. iH/O EH//SE 


1 




CZ 


3//02/3-S0 


7 CH. H//EPHSE 


1 




C3 


3112721-40 


9 CM IM/EPPSE (SrD. /BA1 IH/P/H6) 


/ 


-e- 


C4 


S//272/-60 


9 CM tv/EPPSE (SPEC /PL JBM W/P/N6) 


/ 








CrflOUP - MOTIOU COMMAMO 




CODB 


PAtZT MO. 


OES»C/ZlPTlO/J 


LOCAT- 


err 




01 


3IO708Z-I0 


PCBA , 12 UH / S TOP 


44 


i 




PI 


31/23^0-10 


PCBA , FWD 1 STOP 


J4 


i 



Cr/Z0UP B - CAB/ZJ^T 


C0D£ 


PAZT HO. 


pZSClZlPTlOtJ 


ory 


B3 


3IIZC47- 10 


-14" VZ&TICAL CA&/U3T 


I 


£4 




UO VtfZT/CAL P/U&E 


/ 





GrllCUP Cr ■ TAP5 ZPBBD 


CODS 


L~>BS<c/Z/PTiO/J 


Cr3 

7HRU 

0,G> 


TAPe spbb-p pc&a's iucluded iu 

OrfZOUP A 



-0- tV/TH /TEM C4 /HCIL/DE ftODEHDUM 3/23 '7/ '6~0/ 



&ZOUP LI ■ IK1PUT L5VBL.S 


cooe 


ls vets 


PAZT HO. 


orr 


CCxZATlOtf 


mne 


FALSe 


m 


-11 





3101150-10 


1 


BIS, Bib 


Ul 


+ 3 





?iie>no-oi 


3 


B IS 
B lb 
Btl 


A/3 


-tip 





$1/017/- Ol 


H4 


+ <$ 





3tiem-oi 


P5 


^hlt 





3II&H3-OI 


fJC 


O 


i3 


3118227-01 


V7 


O 


<h(e 


III&2Z&-OI 


^e 


O 


+ 9 


311321^-01 


A/<3 


O 


+12 


HiaZlC'Ol 



6/ZOUP J- OUTPUT LCVBLS 


C0DC 


LBVBL^ 


PAZT NO. 


erf 


LOCATION 


ieua 


FAl££ 


J 1 


-11 





310715*5-10 


"2 


&II.BI4 


J2 


+ 3 





3118119-01 


*2 


&I3.BI4 


3U&I&1-01 


I 


BZ3 


J3 


+ 4 





3ll82^2-ol 


*± 


BI3.B4 


31181^3-01 


1 


BZ3 


J4 


+ 5 





311^588-Oi 


*Z 


B 13,8/4 


3ti^58^-Oi 


1 


B23 


J5 


4-C 





3ii8>ieo-oi 


"*. 


BIS, SI4 


3ll&lt>Z'Ol 


1 


B23 


JG> 


+ 8 





3(l<?4<3B-OI 


*<z 


B 13 ,8/4 


311^497-01 


1 


BZ3> 


Jl 


+ <) 





3118181-Oi 


*t 


BIS , B14 


3>/l8l C3-OI 


1 


BZS 


J8 


til 





3H8lBZ'Ol 


"z 


Bll,BI4 


3IIB\Co4-Ol 


1 


BZS 


J3 





V 3 


BJIBt&l'Oi 


k 2 


BI3,B/4 


3/i3ne>-<o/ 


/ 


BZ3 


J 10 





+ 4 


31182^3-ot 


*2. 


&H.B/4 


$H3tc>2-0l 


/ 


B23 


J II 





+£ 


311^58^-01 


*1 


BI2,B/4 


$ll*>583'Ol 


1 


BZ3 


Jll 





+ (0 


3IISI&Z-OI 


*t 


BI3,BI4 


31I8I80-OI 


1 


8 ZS 


J 13 





<hS 


3)l?4$l'Ol 


H 


R/3,2/4 


3l/<Z4V8-0) 


1 


BZS 


J 14 





+<S 


2//8/&3-OI 


*z 


BlZ t Bl4 


3ll0(3hOI 


/ 


GZ3 


J IS 





f-IZ 


3/ISHc4-Ol 


*z 


BI3,BI4 


lf/8182-Ol 


/ 


BZS 



ISSUE 



6/?OCJP K- STO PCSA S UHIOIIZECTIOH'AL /2EAD 



C0P5 



A7 



P£$C/2/PriOKf 



WRITE POWtH 6 ATE 



$t£obe 

G£K/E/IA TO/2 



/2EAD 
AHPLlFie/2 



WZITE 
AhAPUFtB/2 



REAP 

pe%££w 



PA/ZT UO. 



3I072.6>B>'IO 



3tO e >?94-JC 



2II0OOI- IO 



HIBZI8-OI 



3109^^1-10 



3IIOZ71- 10 



3HSI38-OI 



UO e )572-Ol 



3110 OOZ- IO 



3I0947S-IO 



IW00O4-IO 



spffK 



7S 



M-S/ll 



IS 



» 2 > S />1 



ISO 



75 



no/ ISO 



IS 



nz.s 
no 1 '/so 



GTY 



1CH ^CH 



LOCA T/O/JS 



7 CP 



A 24 



Be 



BZ 

1WZU 
BS 



A 14 
7HIZU 
A ZO 



At 
7/JZO 
A3 



<=> CM 



A 24 



S& 



B2 
TPIZU 
BC* 



A/4 
TP/ZU 



AZ 
TP/ZU 
A IO 



tftfOO/P A'- STO PCSA'S SIPJ /2ECTIOHAL f2£AD 


OD[>£ 


t>esozipTioH 


PA/ZT tUO 


$P£€D1 


OTY 


LOCATIONS 


1CM 


9CH 


7 cM 


<=> CM 


KZ 


wane p&/j£/z &a r& 


3/O11&&-I0 


ALL 


1 


I 


A24 


AZ4 


STflOBB 

6e HE BATOR 


310^^4-10 


is 


/ 


/ 


BS 


BS 


311 0003- 10 


«™/,2* 


3II&ZIS-IO 


ISO 


(2£AP 
AMPtlF/e/Z 


3I&Z991-IO 


76 


4 


5 


BZ 

TH&U 

BS 


BZ 

TUBU 
QO> 


3HOZ71-IO 


" 7 ' S />20 


*,lt 6 122- 10 


ISO 


AUPLlFl£/e 


310QS12- (O 


IS 


7 


^ 


A 14 

TM/lU 

AZO 


A 14 
TPfW 
A7.Z 


3UO0O2- IO 


in. 5 

lie 1 ISO 


/2£AO 

oeszew 


iso^is-to 


IS 


7 


9 


At 

THZU 

AS 


AZ 

JHflU 

A IO 


3I0^93(p-IO 


lll.S 
llo/iSD 


SELECT LOOr/C 


5I///57-/0 


ALL 


/ 


/ 


Bl 


Bl 



Cy/K'OUP L- DftTH ELECTHOA7/CS OPT/OA/S 



L/ 



LB 



L3 



L4 



L£ 



L6 



OPT/ON 



HO OPT/OA/S 



A UP BAT? 



\/£fZT. PAMTY CU/C 



\j5izT- PAHirr ce/J 



L&HCrlTVOl/JAL 
PARITY 
CrBfJe/lA T£ 



LOKl&ITUDlHAL 

pAfrirr 
cUec/2. 



PCBH 
DESCH/PT/OH 



e/2/io/z c#ec*c 



g/i/zo/z cPec/c 



£-XCLO<>t\/£ 0/2 



EXCLUZIV/5 <o/2 



LOUCr-PAB. CrSH 



LOUCr.PAZ .CrBkl 



LoHCr. PAZ- Be<* . 



LofiJCr. PAZ- BE6. 



LPC 7/M/MCr 



FLIP FLOP 



PPPT HO. 



3/10 5 5 & -10 



31/00*1-10 



■blOlll4-lO 



3101214-10 



3II&I4Z-IO 



311(^073-10 



3IIC/(*I- IO 



3U&IO2-I0 



3IIOO&7-I0 



3/ 07 215-10 



SPEED 



75 



Ul-5 



75 



lll.S 

zo/iso 



is 






ALL 



ALL 



ory 



7CH. 9CH 



LOCP/T/OHS 



7 CM. 



BIZ 



Be. 8/0 



AU.AIZ 



A 13 



B/9 



B20 



B/7 



3 CH. 



BiZ 



89,8(0,81/ 



AH. All 



A/3 



B/9 



S2& 



BI7,BIB 





3//577C3 - SBC&C.7 ' p/Z2?P€fZ VG/ZS/OAJ 




PPT /OU OfL F£A TUB & 


55 


01 


ol 


03 


C4 


05 


0t 


07 


OS 


09 


\0 


13 


15 


n 


10 


it 


24 


15 


10 


31 


32 


33 


% 


57 


n 


5940 


M 


43 


44 


45 


49 


$0 


% 


L0 






tci 


UU/D/fZeCT/OHAL fZ£AD 
















X 






X. 




X 




X 






X 


K 


X 


X 


X 


it 


X 


X 


X 


X 


X 


X 




X 


X 




X 


X 






I2Z w/ 01 


BlPlfZeCT/OHAL ZEAO H// I2UH / S TOP 


X 


X 


X 


* 




X 


X* 




X 


X 




X 








X 


X 


























X 






X 










k!Z W/P2 


Bt-Pl/lECVO^AL Z£AD W/FWD/ZTOP 










X 


















x 1 
















































M.JI 


-12 l£l/EL$ 


)< 


X 


X 


X 


X 


X 


X 


X 


X 


* 


X 


X 


X 


* 


X 


X 


< 


X 


% 


X 
















X 






X 


X 






X 






^2tdHb 
J2 70J1S 


w/p/ 


fOS/y/fE LEVELS w/GM /STOP 












































* 


X 


X 


X 


X 






x: 


X 






X 










wfol 


po&tii/e tBvetz w/fwo/stop 










































X 












tf 














X 








it 


BCMo f ZATe 


% 


)( 


X 


X 


X 


X 


X 


X 


X 


* 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


y 


X 


x: 


X 


X 


X 


X 


X 


X 


X 


X 


X 






13 


\ZZencAt PM/ty cm tad 


* 


* 


* 


X 


X 


X 


X 


X 


X 


X 


X 


X 


* 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


X 


* 


X 


X 


X 


X 


X 


X 


X 


X 


X 






C4 


VE/ZTtCAL PAt2/Tr 0&J. 7 CM 




A 








X 


X 


* 








X 


X 


X 


X 








X 












X 








X 


















!/££Ti£AL PA/ZlTY 4E/J. 9 ctf 






* 












X 
















X 












/ 








X 


Xs 






X 


X 


X 










LS 


LOiJCttTuo/uAL PAitnr aeu . 












* 








* 




* 






* 


% 


X 


X 


Xv 


X 






K 


X 


* 




* 




X 




X 


X 


X 


K 








LO 


L0/U6ITUO1UAL PAZlTY CMECH 








* 






* 




X. 


* 


X 


% 


* 


* 


X 






* 










* 




I 


X 


A 




* 






* 


* 











* o/uly out zBOunzeo if 7 cMAH/uec ho opr/o<us oe 

y cMAHVtL AAJD OPr/OAJ L4- 0/2 <L5 OK &&TH AJUO A/O 
OTMCfl 0PT/OHS . 

HOTC : FOft TBI PEHS/TY UJBST/TUrC CHE CF TM& FOLCOMHCr $TeOS& 

G£HE£AT0'/ZS . 7S /PS 3//4&V7 -/O , n2-S OG. /ZO /PS 3MS6ZC-/0, 
/SO IPS 3//&270-O/ , AHD AD£> p£CS/TT C0AJTBOL 
3/I5&3Z-IO /H 82/ . FOt? DPTP C.C. -SEE DlH$. 3//S77C 



IS! USED ON 



DO NOT SCALE DRAW1NO 



UNLESS OTHERWISE SPECIFIED 

DIMENSIONS ARE IN INCHES 
DECIMALS TOLERANCES ahcHej 
J«± JOOJi: ± 

BREAK ALL SHAW EDGES APPROX. .010. C IORE 
AND SPOTFACE CORNER RADII APPROX. .010. 
ROUGHNESS OF ALL MACHINED / 

SUI ^ CE5 "* Mll-STD-IQ V 



MATERIAL 



fnooucrs oiv. 



ENOft^:^ iU«fc<r, 



:^L^ 



:^cw-v*^ 



s-3-68 



>-\<*2> 



P.O. BOX 388, CULVUFt CITY, CAUK 



MA^TEC PAET SELZCTOZ 
STO.TM-WOl ,\\o^>,\\±\\ j M29I 
STD-TM-i2<37, 11^,12211,12291 

..JL I ,JL ' .— IWHW* I A 4 iMi M« ■■ f i w summtmm 



SIZE [CODE IDENT. NO. 

09150 



ms. 



7^ 



3/24746 



TsBBP 



MASTER PART SELECTOR, STD TM-ll/TM-12 SERIES 



CD 



m 



Ui 



Pi 



3B>?< U 






X 



tl ^ ^ 
•Ni rn £ 



■UP 



5*53 



> <t> + 












5§a* 



^ 



$ 

V 







^ RERD RMPUF/ER (TRRCK 1) 


j3} REPD DESK EW (TRRCK 1) 


* 
^ 


(TRRCKS eft) 


§ 


(TRACK 2) 


^j 
^ 


(TRRCKS 4 ?£) 


b 


(TRRCK 3) 


*) 
*- 


(TRRCKS ip) 


b 


(TRRCK 4) 


^*RERD RMPUFIER (TRACKS 80) 


b 


(TRRCK S) 


£ SELECT LOGIC 


b 


(TRACK C) 


£ STRODE 6ENERRT0R 


^3 


(TRRCK 7) 


^EXCLUSIVE OR 


^*RERD DESKEW (TRRCK &) 


^EXCLUSIVE OR 


^RERD QESKEW (TRACKS) 


^EXCLUSIVE OR 


^EXCLUSIVE OR 


£ ERROR CHECK 


^EXCLUSIVE OR 


g OUTPUT DRIVER 


J LOA/0 PRR/TY CiENERRTL 


§ OUTPUT DRIVER 


\ WRITE RMPLlFIER (TRRCK l) 


^ INPUT 6 UPPER 


X 


(TRRCK d) 


(J /A/PUT BUFFER 


35 


(TRRCK 3) 


\ FLIP PLOP 


^ 

^ 


(TRRCK 4) 


^PL/P FLOP 


i 


(TRRCK S) 


\ L0AI4. PRRITY RE 6 /STEP 


1 


(TRRCK 6) 


^ LPC TIMING 


* 


(TRRCK 1) 

1 


^ DENSITY CONTROL 


|V/?/7-£ RMPLlF/ER(TRRCK8) 


^/NPUT SUFFER 


5" * WRITE RMPL (FtE R (TRRCK d) 


^OUTPUT DRIVER 






^ IN RITE POWER C 7 RTE 



4 



*, 




s 

r 



r "i /-/ead &pd 

9>- 



>2> 



>/2> 



22> 



>23> 



>33> 



>4> 



■>A*> 



>25> 



^35> 



^^> 



^/^> 



>27> 



>-37> 



^S> 



->/s> 



^29> 



^39> 



->2/> 



>3/> 



* 

X 



/sat 



s± 



J4 



SAY/tLD &PO 



P> 

i 



fxi-4. 






■\24 

■C/T^ 






.y^T 






'^c^ — J~ 



/4- 
B4S 



<^ 






js>i 



28 



^szt 



PA^ 

&4^ 



y^22T 






"*£>*- 



35 



t: 



~r 



PA^^r— 



I 



./<* 



^^4 — 1_ 



7& 






** T~f 



f\g£_ 



B4>. 



TZ 



SHT 1 



I I 

J'WD/PE\/<-/t' : ) 



m 



js 



A. 



SNTi 



{: 



CL/PP/P6 cei/el c-j 



PE/DPEPM/rc-y 



Mil i ^1 



LSP'c/ /£■< 



t 



PP 



^ 



in * 

o I 









If 



3I58L 



TV-./ 



<S7 



^/ 



J^ 



2Qc*5 



PD 
A2 



2% 



PD 

A3 



3S, 



PD 
2&A4 



32., 



£L 



PD 



2k 



2% 



PP 
A<2> 



35 






IO. 



2L 



%k 



PD 
AQ 



PP 
A9 



!£. 



PO 
20\AIO 



3S, ,► 



J&. 



2^PP 
£4 44 



PD 



34 



*Z4V 



SG 



b2U 



J&PEE 



IA/P 
A2.4 



M6H/6.0W pews/ryc-M) 



A'P/TE EA/A3LE StVfC) [ 



EO EC-) 



PD 
A2 



/Z 



24 



PP 
A3 



P£XD TRACK l(-\ 
^3Q m 

32 



-y//rs 



P>£4D TP'/ICP 2C-) 
3Z 



3Z 



Z2f 



PE4D TP/ICK4C-) 



30 
32 



2^PD 



& 



'/ID TP4CK ^C-^ 



M <47 



30 
31 



wr3 



{ g±A8 



30 
32 



g£AD_ 



TPACP VC-? 



PD 
MA9 



3Q 
32 



>MT3 



& 



7 £4D TPACP sc~y 



2£ PD 



30 
32 



-SPT3 



gcw 



TPXCK 9<-l 



sur3 



-DC PLS£T 
-AC prser 



PEAD STPOBEr) 



24 



PZADSTPO&EC+) 



OCT\PEAD TP4CK 1 



ft\B/3jm- 



OD\J?£4D TPACk 2 



^ODX^PEAD T/ZACK 3 



^GPD 



EAD TP4CK4 



OD\P£AD TPACK ■ 



.&A?D 



.GPP 



^PEAD TPACP <£> 



.GPP 



&£)\PEAD T/Z4CX' 7 



'A^M~ 



GRP 



OP~\,PEAD PPACK 3 



!&\ 



73 



(DDXPEADTPACP 9 






_&RP 




3Z 



:} 



SPT 3 



~P/6M 



25 



WPITE E/VA&LECO 



WP/TE EA/A&LE <A/d) 



23 



iA/P/TE easableCa/c) 



3QT<r-> 



^SUT 1 



30TC-) 



EQ7-<r> 



A7EADYC-? 



PEApyc-? 



P/G/-///LOIA/ QEMP/ry STATUS (-/+ ) 



n/GH/tOW DEHS/Ty P/An/S&U) 



&EW/HD/NG C-) 



PElA//AJC>/A/<9 C-) 



L/N/T SELECT <-) 



UA//T select c-? 



SELECT /AfO O-y 



SELECT /AVOW 



^O^/EPL/TJ' 



.READ STROBE C-f) 




a® 

M 15 

HIT 






o s 



■d -^ 
1/1 



>\I 












r~ 

I 9> 



H€f =ips\ 



Z > 



! zzv 



fT~ 



EH 



4 >- 



/4> 



<-- r-»*f>- 



S-W 



35 >- 



* 

4 

i 



s> 



>i> 



a> 



-»>- 






rr z,> 

^ 1 — >3I >- 



6*D^ 



p 

_JL. 



-^|5^fr 



#tt>. 



A P 



2 






2 



^S 



-:h 



it 



7 — ^ 



.jJl_ 



^ 



-• I 



SHEET 1 -*™D/ST0PC-/S> Zl J^ *.' 




f CUPPIU& LEVEL ( 



*?£#£> PERMiTc-i 



5o- 



^-&. 



M 



RD 
AZ 



Mi* 



po 

A3 



M" 



SaSif 



Mi? 



&. — , 



, — &. 



?/2?M 



AO 
A7 



M" 






M« 



/»9 



M" 






_i!£ 



„, -fr^ 



*2*y 



3? 



•iiv 



WFITE £A//RE>LC &) 



Hl/iO DENSITY C-/0 



RO 
AZ 



22- 



i* 



AO 



22, 



M 






RD 
AS 



2a 



80 
AG. 



22. 



26 
1 &. 



3*t 



RD 
A7 



2a 



CD 
AG 



2a 



to 

A9 



U 



22, 



OO y/O R£ AD TRACK I 
S/J 



R€AD TRACK IC-) 4 
+-SHT 3 



00 Y s'9 R£AO TRACK 2 
6*3 



R£AO TRACK 3C-> # 

+s#r 3 



OO X . ZO R£AO TRACK 4 
Bt3 U 



R£ad track 4C-) # 
+*&/r 3 



OO V2Z KAO TRACt S 



R£AD TRACK ^CO * •- 
*.v5AT 3 



OO V27 R£AO TRACK C 
3/3 



R£4D TRACK C<~) + 
►«V i T J 



OO \Z9 R£AO TRACK 7 
6/3 



OtT^ClOCK 



•* )A^r3Z 
Oo'\ ./3 R£AO TRACK 
6/4-S 



R£AO TRACK fl(-) *r 



OO V/J" RRAO TRACK S 



READ STROBE C-7 



RE^\D STROBE <+> 



•-1 * 

VSHEET3 



WP 

PZ4 



P5 



a/>e/7r eun&Lcrc) 



tv/r/rE rjufJ&LEOuo) 



WZITFEiJBBLE6JC) 



£>OT<7-> 



KEffDYGZ 



M/£Q STQTUSC-/+1 



/?Cl\HKIDING C-? 



UA//T SELECTS 



SELECT IVD GO 



>Ct/STOk1£IZ OUTPUT 



6N 



READ STROBE C4-) 



^ READ TRACK [ (-) \4-- J8 

^READ TRACK 2.(-) \3jfj 3 J>ZO \ »4 ^18 

READ TRACK 3 (-) 6 , . . ^fiE^fr 



. READ TRACK 4-C-) IP 



EO \!i_ 



. READ TRACK 5C-) 32 n- .30 



READ TRACK <o(~) 34-JJ rq 



. READ TRACK 7 (-) 26 v 



^ I ODD/EVEN (-/*) §fig( "2^ ^ ^ 

READ TRACK 8 C-) 



s^- 



■{: 



SHEET Z ^ READ TRACK 9C-) to)) R n 



■,., |qd \^ VERTICAL PAMTY £/?/PO/?C-^ 
23Jb|4 f* -- 



JIRCF 

27 



SHEET 2 ^ 







j m 



i«F 



I s lip i 



t 



I I 



n 
n 



W 



oi 

vO 
ON 



SECTION VIII 
SPECIAL FEATURES 



■l. 



INTRODUCTION. 



This section documents the changes made in the data electronics to provide the 
special features listed in Table 8-1. The special feature descriptions are in alphanumeric 
sequence by the codes listed in Table' 8-1. Schematic diagrams and assembly drawings of 
the PCB assemblies listed in the special feature descriptions are located in Section VII. 
The logic diagrams applicable to each special feature are located with the special feature 
description. 



TABLE 8-1 
DATA ELECTRONICS SPECIAL FEATURES 



CODE 


DESCRIPTION 


SF1 


Special Positive Input/Output Levels (Dual Density) 


SF2 


Vertical Parity Generate (7 Track) 


SF3 


Vertical Parity Generate (9 Track) 


SF4 


Longitudinal Parity Check 


SF5 


Longitudinal Check Character Generate 



SPECIAL FEATURE (SF1) 

SPECIAL POSITIVE INPUT /OUTPUT LEVELS 

(DUAL DENSITY) 

INTRODUCTION, 

The standard Input Buffer and Output Driver printed circuit board (PCB) assemblies 
in the data electronics are replaced with special PCB assemblies in systems which require 
positive input/output levels. The data electronics assembly is wired as shown in the appli- 
cable data electronics logic diagram (3118315 for run/stop logic, 3118325 for forward/stop 
logic). 

GENERAL DESCRIPTION . 

The signal levels for the input buffers and the output drivers are selected to meet 
the system requirements. Table 1 lists typical IBT input buffers used at the various input 
levels. Table 2 lists typical output drivers used at the various output levels. The ODL and 
ODM output driver PCB assemblies are used for both volt FALSE and volt TRUE system 
outputs. When the system output is volts FALSE, ODL output driver PCB assemblies are 
used in locations B13 and B14 of the data electronics and an ODM output driver PCB is used in 
location B23. When the system output is volts TRUE, ODM output driver PCB assemblies 
are used in locations B13 and B14 and an ODL output driver PCB is used in location B23. 

DRAWINGS . 

The schematic diagrams and assembly drawings of the PCB assemblies are located 
in Section VII. The logic diagrams are located at the end of this special feature description. 

APPLICABLE PRINTED CIRCUIT BOARD DRAWINGS 



CODE 


DESCRIPTION 


SCHEMATIC 


ASSY DWG 


IBT 
ODL 

ODM 


Input Buffer 
Output Driver 
Output Driver 


3118175 
3118184 
3118166 


3118174 
3118183 
3118165 




LOGIC DIAGRAM 






DE-211 Data Electronics, 
Run/Stop 
Forward/Stop 


Positive Levels 


3118315 
3118325 



The logic diagrams are intended for use with systems using either a positive TRUE 
level and a negative or ground FALSE level or a positive FALSE level and a negative or ground 
TRUE level. For this reason, state indicators have been omitted from the input buffer inputs 
and the output driver outputs. State indicators for all other signal levels are as shown in the 
logic diagram. 



SF1-1 



TABLE 1 
POSITIVE LEVEL INPUT BUFFERS 



CODE 


LEVEL (VOLTS) 


PART NO. 


SCHEMATIC 


ASSY DWG 


TRUE 


FALSE 


IBT 


+3 





3118170-01 


3118175 


3118174 


i 


I 


+6 
+9 
+12 










+3 
+6 


3118171-01 
3118172-01 
3118173-01 
3118227-01 
3118228-01 


i 


, 


i 


i 


i 


' 





+9 


3118229-01 


' 


' 


i 


' 


IBT 





+12 


3118230-01 


3118175 


3118174 



TABLE 2 
POSITIVE LEVEL OUTPUT DRIVERS 



CODE 


LEVEL (VOLTS) 


PART NO. 


SCHEMATIC 


ASSY DWG 


TRUE* 


FALSE* 


ODL 
ODM 

ODL 
ODM 

ODL 
ODM 

ODL 
ODM 

ODL 
ODM 

ODL 
ODM 

ODL 
ODM 


+3 
+4 
+5 
+6 
+8 
+9 
+12 











3118179-01 
3118161-01 

3118292-01 
3118293-01 

3119588-01 
3119589-01 

3118180-01 
3118162-01 

3119498-01 
3119497-01 

3118181-01 
3118163-01 

3118182-01 
3118164-0.1 


3118184 
3118166 

3118184 
3118166 

3118184 
3118166 

3118184 
3118166 

3118184 
3118166 

3118184 
3118166 

3118184 
3118166 


3118183 
3118165 

3118183 
3118165 

3118183 
3118165 

3118183 
3118165 

3118183 
3118165 

3118183 
3118165 

3118183 
3118165 



*The same PCB assemblies are also used 'for 
volt TRUE and positive voltage FALSE output levels. 
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SPECIAL FEATURE (SF2) 

VERTICAL PARITY GENERATE 

(7 TRACK) 



INTRODUCTION. 



The vertical parity generate special feature provides a vertical parity bit (Write 
Data 7) to write track 7 of the data electronics. Odd or even parity is selected by the Odd/ 
Even Parity select line. 



GENERAL DESCRIPTION. 

Exclusive-OR printed circuit board (PCB) assemblies (3107274-10) are inserted into 
locations All and A12 of the data electronics assembly. Four exclusive-OR circuits are 
provided on each of the PCB assemblies. The data electronics assembly is wired, and the 
logic elements operate, as shown in vertical parity generate logic diagram 3114921. 



OPERATION . 

The level of the Odd/Even Parity select line determines whether the parity bit 
supplied to write track 7 will generate odd or even parity. The parity bit is derived in the 
same manner as the vertical parity error output. Refer to the description of the vertical 
parity check circuit and the exclusive-OR circuit description for more details of circuit 
operation. 



DRAWINGS, 

The schematic diagram and assembly drawing of the Exclusive-OR PCB are located 
in Section VII. The logic diagram is located at the.end of this special feature description. 

APPLICABLE PRINTED CIRCUIT BOARD DRAWING 

CODE DESCRIPTION PART NO . SCHEMATIC ASSY DWG 

ECC Exclusive-OR 3107274-10 3104453 3107274 

LOGIC DIAGRAM 

Vertical Parity Generate (7 Track) 3114921 
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SPECIAL FEATURE (SF3) 

VERTICAL PARITY GENERATE 

(9 TRACK) 



INTRODUCTION. 



The vertical parity generate special feature provides a vertical parity bit (Write 
Data 4) to write track 4 of the data electronics. Odd or even parity is selected by the Odd/ 
Even Parity select line. 



GENERAL DESCRIPTION . 

Exclusive-OR printed circuit board (PCB) assemblies (3107274-10) are inserted into 
locations All and A12 of the data electronics assembly. Four exclusive-OR circuits are 
provided on each of the PCB assemblies. The data electronics assembly is wired, and the 
logic elements operate, as shown in vertical parity generate logic diagram 3115766. 



OPERATION . 

The level of the Odd/Even Parity select line determines whether the parity bit 
supplied to write track 4 will generate odd or even parity. The parity bit is derived in the 
same manner as the vertical parity error output. Refer to the description of the vertical 
parity check circuit and the exclusive-OR circuit description for more details of circuit 
operation. 



DRAWINGS . 

The schematic diagrams and assembly drawings of the Exclusive-OR PCB are 
located in Section VII. The logic diagram is located at the end of this special feature 
description. 

APPLICABLE PRINTED CIRCUIT BOARD DRAWING 

CODE DESCRIPTION PART NO. SCHEMATIC ASSY DWG 

ECC Exclusive-OR 3107274-10 3104453 3107274 

LOGIC DIAGRAM 

Vertical Parity Generate (9 Track) 3115766 
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SPECIAL FEATURE (SF4) 
LONGITUDINAL PARITY CHECK 



INTRODUCTION. 



The longitudinal parity check feature is added to the data electronics by the addition 
of special printed circuit board (PCB) assemblies and wiring, as shown in the longitudinal 
parity check logic diagram. 

GENERAL DESCRIPTION. 

A flip-flop circuit is provided for each read track. Four flip-flops are provided on 
the Flip-Flop (FF) PCB at data electronics card cage location B17. Three flip-flops are pro- 
vided on the Longitudinal Parity Register (PR) PCB at B19. Two additional flip-flops are pro- 
vided on the Flip-Flop (FF) PCB at B18 for tracks 8 and 9. A gap detector circuit, adjusted 
to six character frame periods (at the lowest character rate) is also provided on the Longi- 
tudinal Parity Register PCB. The remaining circuitry required for longitudinal parity check 
is provided on the LPC Timing (LP) PCB at B20. 

OPERATION. 

While data is being read, the gap detector on PR at B19 is held on by the read strobe 
pulse train. The flip-flops (at B1V, B19, and B18) are toggled by each read data bit and act 
as a read register. When longitudinal parity exists in a block of data, all of the flip-flops 
will be in the reset state following the LPC character and no LP error pulse is generated. 
When a longitudinal parity error occurs in a block of data, one of the flip-flops will be in 
the set state following the LPC character and a negative level is applied to the nine -input OR 
gate on LP at B20. The negative level output from the OR gate enables the LP error NAND 
gate on LP. The gap detector times out approximately six character frame periods after the 
LPC character is read and produces a positive -going output transition. The gap detector 
output is differentiated on LP to produce a negative -going LPC strobe pulse. The LPC strobe 
pulse is NANDed with the negative -level error output from the OR gate and produces a negative- 
going LP Error pulse output from the system. The positive -going trailing edge of the LP 
strobe pulse causes a negative -going LPC Register Reset pulse to be generated on LP and the 
flip-flops are reset to enable the longitudinal parity check circuit for the next block of data. 

ADJUSTMENT . 

To check or adjust for the six character frame period, an oscilloscope must be used 
to measure the timing delay between the leading edge of the last read strobe pulse and the 
positive -going trailing edge of the gap detector output pulse (at pin 25 of B19); adjust potenti- 
ometer R9 to obtain the time delay period listed in Table 1 for the applicable density/speed 
combination. 



SF4-1 



TABLE 1 

LPC TIMING DELAY 

(SIX CHARACTER PERIOD) 



DENSITY 


36 IPS 


45 IPS 


75 IPS 


112.5 IPS 


120 IPS 


150 IPS 


200 cpi 
556 cpi 
800 cpi 


833 |jsec 
300 (jsec 
208 (jsec 


667 (isec 
240 (isec 
167 [isec 


400 jisec 
144 |isec 
100 |isec 


267 |isec 
96 |jsec 
67 [isec 


250 |isec 
90 |isec 
63 |jsec 


200 |isec 
72 (isec 
50 [isec 


DRAW 


INGS. 













The schematic diagrams and assembly drawings of the PCB assemblies are located 
in Section VII. The logic diagram is located at the end of this special feature. 

APPLICABLE PRINTED CIRCUIT BOARD DRAWINGS 



CODE 


DESCRIPTION 
Flip-Flop 


PART NO. 
3107275-10 


SCHEMATIC 
3104541 


ASSY DWG 
3107275 


LOCATION 


FFB 


B17.B18* 


LPB 


LPC Timing -B 


3116087-10 


3116088 


3116087 


B20 


PRB 


Long. Parity Reg -B 
36/45 Ips 
75 Ips 
112.5/120/150 Ips 


3116082-10 
3116161-10 
3116162-10 


3116083 


3116100 


B19 



LOGIC DIAGRAM 
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SPECIAL FEATURE (SF5) 
LONGITUDINAL CHECK CHARACTER GENERATE 

INTRODUCTION. 

The longitudinal check character generate special feature provides an internally 
generated Write Reset signal which causes a longitudinal check character (LCC) to be 
written. Changes to the data electronics for this special feature includes the addition of an 
LCC Generator (LG) printed circuit board (PCB) assembly at location A13 in the data elec- 
tronics card cage and additional wiring as shown in the LCC Generate logic diagram. 



GENERAL DESCRIPTION. 



The absence of a Write Strobe input for the equivalent of four character frame 
periods is interpreted as the end of a block of data. A Write Reset pulse is generated at 
this time by the LCC generate circuit and the write registers of the data electronics are 
reset, causing the LCC to be written on the tape. Two adjustments are provided; one for 
low density LCC generate timing, the other for high density LCC generate timing. The 
delay time is selected by the level of the Hi/Low Density select signal. 

OPERATION. 

The Write Strobe pulse input to the gap detector circuit causes timing capacitor C9 
to be charged on receipt of the first Write Strobe pulse and with each succeeding pulse. 
When no Write Strobe pulses occur for approximately four character frame periods at the 
selected density/speed combination, timing capacitor C9 discharges and the gap detector 
produces a positive -going output transition. The gap detector output is differentiated on LG 
to produce a negative -going Write Reset pulse which resets the write register flip-flops on 
tracks which have had an ODD number of ONEs written. The LCC is written on the tape when 
the flip-flops are reset. 

Two delay times are preset for the gap detector. When the Hi/Low Density select 
input to LG is at volts (low density select), Q3 is biased on by the fixed -6 volt level applied 
at pin 32 of LG. When Q3 conducts, Ql and Q5 are held cut off by the -7 volt level established 
at the common emitters by current flow through Q3 (the bases of Ql and Q5 are at volts, 
thus the base-to-emitter voltages are positive and establish the cut off condition). When Ql 
and Q5 are cut off, Q2 and Q6 are also cut off, effectively removing delay adjustment potenti- 
ometers R5 and R15 from the gap detector timing circuit. Transistor Q4 is biased on by Q3 
and provides a return to -12 volts (through delay adjustment potentiometer RIO) for timing 
capacitor C9. Potentiometer RIO is adjusted to provide a delay of approximately four character 
frame periods at the low -density/speed rate. When the Hi/Low Density select input to LG is 
at -12 volts (high density select), Q5 is biased on. When Q5 conducts, Ql and Q3 are cut off 
by the -7 volt level established at the common emitters by current flow through Q5 (the bases 
of Ql and Q3 are at volts and -6 volts, respectively, thus the base-to-emitter voltages are 
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positive and establish the cut off condition). When Ql and Q3 are cut off, Q2 and Q4 are also 
cut off, effectively removing delay adjustment potentiometers R5 and RIO from the gap de- 
tector timing circuit. Transistor Q6 is biased on by Q5 and provides a return to -12 volts 
(through delay adjustment potentiometer R15) for timing capacitor C9. Potentiometer R15 is 
adjusted to provide a delay of approximately four character frame periods at the high -density/ 
speed rate. 

ADJUSTMENT . 

To check or adjust for the four character frame period, an oscilloscope must be 
used to measure the timing delay between the leading edge of the last Write Strobe pulse and 
the leading edge of the Write Reset pulse at pin 16 of A13. For low density, adjust potenti- 
ometer RIO to obtain the time delay period listed in Table 1 for the applicable low -density/ 
speed combination; for high density, adjust potentiometer R15 to obtain the time delay listed 
for the applicable high -density/ speed combination. 

TABLE 1 

LCC GENERATE DELAY 

(FOUR CHARACTER PERIOD) 



DENSITY 


36 IPS 


45 IPS 


75 IPS 


112.5 IPS 


120 IPS 


150 IPS 


200 cpi 


556 psec 


444 psec 


267 psec 


178 psec 


167 psec 


133 psec 


556 cpi 


200 psec 


160 psec 


96 psec 


64 psec 


60 psec 


50 psec 


800 cpi 


139 psec 


111 psec 


67 psec 


44 psec 


42 psec 


33 psec 



DRAWINGS. 

The schematic diagram and assembly drawing of the PCB are located in Section VII. 
The logic diagram is located at the end of this special feature. 
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